November  1997 
Volume  42,  Number  11 

ISSN  0020-1324-RECACP 


A  MONTHLY  SCIENCE  JOURNAL 
41  ST  YEAR— ESTABLISHED  1956 


j^ 


43'^''  International  Respiratory  Congress 
December  6-9  •  New  Orleans,  Louisiana 


Resting  Energy  Expenditure 
in  HIV-infected  Men 

Tracheal  Pressure  Ventilator  Control 
versus  Pressure  Support  Ventilation 

Heliox  in  Airflow  Obstruction: 
A  Critical  Review  of  the  Literature 

1 997  Open  Forum  Abstracts 


d 


\ 


You  increase  the  tidal  volume  and  what 


happens?  The  airway  pressure  rises  and  an 


alarm  occm^s.  The  I:E  ratio  changes. 

i 

ou  readjust  the  tidal  volume  and  decide  to 

1  \ 

increase  the  rate.  For  every  change,  you  see 


the  result.  Finally,  you  reach  optimal  settings. 
Now  let's  try  it  on  your  patient. 


Patient  Simulator. 

Imagine  being  able  to  simulate  a  patient's  response  to  changes  in  ventilator 
settings  hehre  you  actually  make  them.  Using  the  Venturi™  Ventilator 
computer  simulation,  clinicians  can  determine  the  effect  of  proposed 
changes  without  disrupting  ongoing  ventilator  therapy.  It's  one  more  reason 
the  Venturi™  Ventilator  is  the  new  generation  of  ventilator  technology. 

For  more  information,  call  us  at  800-337-9936. 
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Draser 


Let  your  patient  cough  or  breathe  unrestricted 
during  controlled  ventilation! 

Drager  has  incorporated  this  idea  in  the  design  of  Evita  ventilators  since  1988 
.  .  .  with  more  than  eight  years  of  experience  combining  spontaneous 
breathing  with  controlled  ventilation. 
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The  result: 

The  evolution  of  ventilator 
management  with 
AutoFlow® — an  exclusive 
feature  in  the  E'*  pws  and 
the  Evita^  dura — 
unrestricted  spontaneous 
breathing  during  controlled 
ventilation. 
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Sunimanes  of  Pertinent  Anicles  in  Other  Journals 


Editurials,  Conimentarie!t.  and  Reviews  To  Note 

Legionnaires  Disease  Associated  witli  a  W  Ijirlpool  Spa  Display — Virginia,  September-Octo- 
ber 1996 — From  the  Cenleis  for  Disease  Conlrol  and  Prevention.  JAMA  |y97;277l9):705. 

Effect  of  Smoking  on  Micronucleated  Epitlielial  Cells  in  Smears  from  the  Uterine  Cer>  ix — 

Lehiicher-Michel  MP,  Favre-Eloff  G,  De\  ittor  B.  Duffaud  F.  Botta  A.  Carcinogenesis  I997;18(4):74y. 

Pertussis  \'accinalion:  I  se  of  Acellular  Pertussis  V  accines  among  Infants  and  Voung  Children. 
Recommendations  of  the  Advisory  Committee  on  Immunization  Practices  (ACIP) — MMWR 
Morb  Mortal  Wkly  Rep  1997  Mar  28:46(Rr-7):l. 

Attitude  Towards  Smoking  and  Oral  Cancer  Prevention  among  Northern  Italian  Dentists — 

Lodi  G,  Bez  C.  Rimundini  L.  Zuppiroli  A,  Sardella  A.  Carrassi  A.  Oral  Oncol  I997;33(2):I(X). 

National  Immunization  Days:  State  of  the  Art — Birmingham  ME,  Aylward  RB,  Cochi  SL,  Hull 
HF.  J  Infect  DIs  1997;I7?  SuppI  l:S183. 

Asthma  and  Its  Pathogenesis — Clinical  and  Scientific  Aspects.  Abstracts  of  the  15th  Sunuiier 
Meeting  of  the  British  Association  for  Lung  Research,  Southampton,  United  Kingdom,  19-20  Septem- 
ber 1996.  Respir  Med  1997  :9I(  I  ):AI-A46. 

Comparing  a  Computer-Based  Childho<xl  Vaccination  Registry  w  ith  Parental  Vaccination  Cards: 
.4  Population-Based  Study  of  Delaw are  Children— Onega  .AN.  Andiew  s  SF.  Katz  SH.  Dow  shen 
SA.  Curtice  WS,  Cannon  ME.  et  al.  Clin  Fcdi.itr  (Phila)  I997;36(4):2I7 


Emergency  Treatment  of  .\cute  .\sthma  with 
.Albuterol  Metered-Dose  Inhaler  Plus  Holding 
Chamber:  H<m  Often  Should  Treatments  Be 
Administered?— JP  Kaipel.  IK  Aldrich.  DJ 
Pivziuit.  K  Guguchev,  A  Gaitan-Sulas.  R  Pathip;irti. 
Chest  I997;il2(2):348. 

OBJECTIVE:  To  detemiine  the  optimal  treatment 
interval  for  administering  albuteiol  metered  dose 
inhaler  (MDI)  with  a  holding  chamber  to  p.atienls 
presenting  to  the  emergency  depiirlment  (ED)  u  ith 
acute  asthma.  DESIGN:  Prospective,  randomized, 
double-blind  study.  SETTING:  EDs  of  2  affili- 
ated leaching  hospitals  in  the  Bronx  NY.  PA- 
TIENTS: One  hundred  adult  patients  with  acute 
asthma  and  FEVi  <  60<~/f  predicted  of  normal. 
INTERVENTIONS:  At  ento'  (t  =  0  min),  eligi- 
ble patients  all  openly  received  inhaled  albuterol 
(6  puffs)  via  MDI  with  a  spacer.  Subsequently, 
in  a  double-blind  fashion,  they  received  6  puffs 
of  albuterol  or  placebo  with  new  MDls  and  spac- 
ers at  30,  60.  and  90  minutes  such  that  Group  I 
(n  =  34)  received  albuterol  every  30  minutes. 
Group  2  (n  =  33)  every  60  minutes,  and  Group 
3  (n  =  33)  at  120  minutes  only.  FEV,  and  vital 
signs  were  measured  at  t  =  0  and  al  1 5.  30.  60, 90. 
and  1 20  minutes  following  initial  treatment.  Potas- 
sium levels  were  measured  al  t  =  0  and  1 20  min- 


utes. Adverse  events,  the  use  of  additional  inhaled 
/J-agoni.sts  or  systemic  cor1ico.steroids.  and  hos- 
pitalization rates  were  recorded.  MEASURE- 
MENTS &  RESULTS:  At  t  =  0.  the  groups  did 
in)t  differ  in  age,  FEV|.  or  prescribed  asthma  med- 
ications. All  groups  showed  significant  improve- 
ment in  FEV,  (p  <  0.0.S;  T  =  1 20  vs 0  min).  The 
conditions  of  Groups  I  and  2  improved  signifi- 
cantly more  than  those  of  Group  3,  but  did  not  dif- 
fer compared  to  each  other.  The  mean  ±  SEM 
change  in  FEV,  (t  =  120  vs  0  min)  was  0.993  ± 
0. 1 08, 0.858  ±  0. 1  i5.  and  0.32 1  ±  0.056  L.  a-spcc- 
tively,  for  the  3  groups.  Separate  analysis  for 
patients  w  ith  FEV  i  'i  <  40'7t  or  >  4()'/f  predicted 
showed  similar  results.  However,  patients  who 
initially  were  low  responders  to  albuterol  treat- 
ment (<  15  percentage  point  increase  at  15  min) 
improved  significantly  with  3()-minulc  treatments 
compared  to  the  other  2  irealmeni  regimens. 
Patients  who  initially  responded  with  >  15  per- 
centage point  increase  in  FTV]  al  15  minutes  fol- 
lowing initial  albuterol  inhalation  benefited  equal- 
ly from  30-  or  60-minute  treatments  compared  to 
120  minutes.  Pot.Tssiuin  levels  did  not  change  sig- 
nificantly during  the  study.  Adverse  events  and 
hospitalization  rates  were  equivalent.  After  the 
conclusion  of  the  study,  group  3  patients  required 
a  greater  number  of /J-agonist  treatments  prior  to 


eventual  discharge  from  the  ED.  CONCLU- 
SIONS: For  acute  asthma,  albuteiol  MDI  with  a 
holding  chamber  can  be  given  optimally  at  60- 
niinule  intervals  with  minimal  adverse  effects  for 
the  majority  of  patients.  However,  patients  who 
initially  demonstrate  a  low  or  poor  bronchodilator 
response  to  albuterol  should  be  given  subsequent 
treatments  at  30-minute  intervals.  This  will  opti- 
mize care  and  conserve  resources  for  patients  who 
will  benefit  the  most. 

1'iming  of  the  Occurrence  of  Pulmonary 
Embolism  in  1  rauma  Patients — Ovvings  JT. 
Kraut  E.  Battistella  F.  Cornelius  JT.  OMalley  R. 
Arch  Surg  1997;l.?2(8):862. 

OBJECTIVE:  To  detemiine  how  soon  after  trauma 
pulmonary  embolism  (PE)  occurs  and  if  there  is 
an  association  between  the  duration  of  this  inter- 
val and  mortality.  DESIGN:  Retrospective  ca.se 
series.  PATIENTS:  All  patients  admitted  to  our 
trauma  service  with  established  PE  (pulmonary 
embolism)  based  on  high  probability  findings  on 
ventilation  perfusion  scan,  positive  results  on  a 
pulmonary  arteriogram,  or  autopsv  from  July  I . 
1990  to  September  30,  1995.  MAIN  OUTCOME 
MEASURE:  Time  interval  between  injury  and  PE. 
SETTING:  Level  1  university  trauitia  center. 
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To  ovir  way  of  thinking, 

other  ventilators  only  solve 

half  the  problem. 


Exhalation  Assist. 


Today's  ventilators  only  address  the 
inspiratory  phase  ot  breathing,  but  that 
is  just  half  the  battle.  The  Venturi™ 
Ventilator  from  Cardiopulmonary  Corp. 
provides  control  of  both  the  inspiratory 
and  expiratory  phases  of  breathing. 

The  Venturi's  Exhalation  Assist  is 
intended  to  help  the  patient  overcome 
ainway  resistance  and  achieve  a  more 


rapid  and  complete  exhalation.  This 
revolutionary  feature  makes  the 
Venturi™  Ventilator  a  unique  solution 
to  your  critical  care  ventilatory  needs. 

It's  one  more  reason  the  Venturi™ 
Ventilator  is  the  new  generation  of 
ventilator  technology 

Call  Cardiopulmonary  Corp.  today  at 
800-337-9936  for  more  information. 
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RESULTS:  Of  18.255  trauma  patients  identified. 
63  met  our  criteria  for  PE  ( 30  using  a  pulmonary 
arteriogram;  26.  a  ventilation  perfusion  scan:  and 
7,  autopsy).  Four  patients  (6'7c )  had  a  documented 
PE  on  Day  1  following  injury .  Mortality  was  not 
correlated  with  the  interval  between  injury  and  PE. 
Of  the  63  patients.  58  (92% )  had  1  or  more  estab- 
lished risk  factors  for  thromboembolism.  The  ratio 
of  PaCh  to  F|0:  Was  the  only  factor  predictive  of 
mortality  (p  =  0.02.  logistic  regression  analysis). 
CONCLUSIONS:  Pulmonary  embolism  occurs 
in  the  immediate  period  following  injury .  .Aggres- 
sive workup  in  patients  w  ith  signs  consistent  w  ith 
PE  should  be  instituted  promptly.  Trauma  patients 
who  have  at  least  1  risk  factor  for  thromboem- 
bolism should  receive  prophylaxis  as  soon  after 
injury  as  possible. 

Long-Term  Outcome  of  Pulmonary  Rehabil- 
itation in  Patients  with  CORD— C.AJ  Ketelaars. 
HH  Abu-Saad.  MAG  Schlbsser.  R  Mostert,  EFM 
Wouters.  Chest  1997;  1 12(2):363. 

BACKGROUND:  This  study  investigates  the  long 
term  benefits  of  pulmonary  rehabilitation  in  terms 
of  health-related  quality  of  life  (HRQL).  Such  infor- 
mation is  of  particular  importance  in  developing 
strategies  for  aftercare  at  home  which  aim  to  main- 
tain the  initial  improvements  seen  after  rehabil- 
itation. METHODS:  Criteria  for  inclusion  were 
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diagnosis  of  COPD,  age  40  to  80  years,  and  com- 
pletion of  an  inpatient  pulmonary  rehabilitation 
program.  HRQL  was  assessed  by  the  St  George 
Respiratory  Questionnaire,  and  the  component 
"well-being"  from  the  Medical  Psychological 
Questionnaire  for  Lung  Diseases.  Patient  char- 
acteristics included  lung  function  parameters  such 
as  FEV|,  the  diffusion  capacity  for  carbon  monox- 
ide and  maximal  inspiratory  mouth  pressure,  age, 
socioeconomic  variables,  and  exercise  tolerance 
evaluated  by  a  12-minute  walking  test.  To  define 
patients  in  whom  long-term  benefits  were  sustained 
9  months  postdischarge,  cases  were  clustered  using 
hierarchical  cluster  analysis,  based  on  the  HRQL 
scores  at  discharge.  RESULTS:  Complete  data  sets 
were  obtained  from  77  patients.  Two  groups  of 
cases  were  clustered.  Patient  characteristics  were 
essentially  the  same  in  both  groups.  HRQL  dif- 
fered significantly  berween  groups  on  admission, 
at  discharge,  and  at  follow-up.  Within-group  anal- 
ysis revealed  that  patients  in  Group  1  (n  =  44)  had 
"moderate"  scores  on  HRQL  on  admission,  a  sig- 
nificant improvement  between  admission  and  dis- 
charge, followed  by  a  significant  deterioration  of 
HRQL  at  follow-up.  Group  2  (n  =  33)  had 
"severely"  impaired  HRQL  on  admission,  little 
improvement  after  rehabilitation,  and  remained 
in  fairly  stable  condition  9  months  postdischarge. 
CONCLUSIONS:  Results  suggest  that  patients 
with  COPD  require  a  differentiated  aftercare  pro- 
gram of  postdischarge  pulmonary  rehabilitation. 

Economic  Analysis  of  Respiratory  Rehabili- 
tation—RS  Goldstein,  EH  Gort,  GH  Guyatt,  D 
Feeny.  Chest  1997;1 12(2):370. 

OBJECTIVE:  We  report  on  the  incremental  costs 
associated  with  improvements  in  health-related 
quality  of  life  (HRQL)  following  6  months  of  res- 
piratory rehabilitation  compared  with  conventional 
community  care.  DESIGN:  Prospective  ran- 
domized controlled  trial  of  rehabilitation.  SET- 
TING: A  respiratory  rehabilitation  unit.  PAR- 
TICIPANTS: Eighty-four  subjects  who  completed 
the  rehabilitation  tnal.  INTERVENTION:  Two 
months  of  inpatient  rehabilitation  followed  by  4 
months  of  outpatient  supervision.  MEASURE- 
MENTS &  RESULTS:  All  costs  (hospitalization, 
medical  care,  medications,  home  care,  assistive 
devices,  transportation)  were  included.  Simul- 
taneous allocation  was  used  to  determine  capi- 
tal and  direct  and  indirect  hospitalization  costs. 
The  incremental  cost  of  achieving  improvements 
beyond  the  minimal  clinically  important  differ- 
ence in  dyspnea,  emotional  function,  and  mas- 
tery was  $1 1.597  (Canadian).  More  than  90%  of 
this  cost  was  attributable  to  the  inpatient  phase 
of  the  program.  Of  the  nonphysician  health-care 
professionals,  nursing  was  identified  as  the  largest 
cost  center,  followed  by  physical  therapy  and 
occupational  therapy.  The  number  of  subjects 
needed  to  be  treated  (NNT)  to  improve  1  subject 
was  4. 1  for  dyspnea.  4.4  for  fatigue.  3.3  for  emo- 
tion, and  2.5  for  masterv.  CONCLUSIONS:  Cost 


estimates  of  various  approaches  to  rehabilitarion 
should  be  combined  with  valid,  reliable,  and 
responsive  measures  of  outcome  to  enable  cost- 
effectiveness  measures  to  be  reported.  Comparison 
studies  with  the  same  method  are  necessary  to 
determine  whether  the  improvements  in  HRQL 
that  follow  inpatient  rehabilitation  are  cheap  or 
expensive.  Such  information  will  be  important 
in  identifying  the  extent  to  which  alternative 
approaches  to  rehabilitation  can  influence  resource 
allocation.  A  consideration  of  cost-effecuveness 
from  the  perspective  of  NNT  may  be  useful  in  the 
evaluation  of  health-care  programs. 

Quality  Control  of  Peak  Flow  Meters  for  Mul- 
ticenter  Clinical  Trials — CO  Irvin.  RJ  Martin, 
VM  Chinchilli.  SJ  Kunselman.  KM  Chemiack, 
and  The  Asthma  Clinical  Research  Network.  Am 
J  Respir  Crit  Care  Med  1997:156:396. 

Although  peak  expiratory  flow  (PEF)  measure- 
ments are  recommended  for  monitoring  and  assess- 
ing treatment  of  asthmatic  patients,  and  widely 
employed  to  assess  outcome  in  clinical  trials  and 
epidemiologic  studies,  information  about  per- 
formance of  peak  flow  meters  (PFM)  under  field 
conditions  is  lacking.  We  describe  a  simple  test- 
ing system  consisting  of  a  testing  chamber,  a 
spirometer,  and  a  calibration  syringe  to  evaluate 
the  relative  accuracy  or  median  relative  bias 
(MRB),  precision,  or  interquartile  range  (IQR)  of 
the  mini-Wright  PFM.  The  relative  accuracy 
ranged  from -4.4  to  13.2%  (mean,  4.1%)  and  the 
precision  fhjm  0.06  to  1 1.5%  (mean,  1.2%).  Dura- 
bility of  this  PFM  was  assessed  during  a  26-week 
clinical  trial  in  255  asthmatic  subjects  at  5  cen- 
ters. Seventy -one  PFM  ( 19.9% )  were  identified 
as  having  failed  to  meet  acceptance  criteria,  pre- 
dominantly because  of  loss  of  relative  accuracy, 
by  the  clinics  at  follow-up  visits  (n  =  36),  and  by 
the  Data  Coordinating  Center  on  retrospective 
review  of  quality  control  measurements  submitted 
by  the  clinics  (n  =  35).  This  study  indicates  that 
a  simple  device  can  be  used  to  evaluate  the  rel- 
ative accuracy  and  precision  of  a  given  PFM  and 
to  ensure  the  quality  of  PEF  measurements  dur- 
ing a  clinical  trial.  To  the  extent  that  one  can 
extrapolate  these  data  to  other  devices,  our  find- 
ings indicate  that  the  failure  rate  of  PFM  over  time 
can  be  high,  indicating  that  quality  control  of  a 
PFM  over  time  is  absolutely  essential  in  clinical 
trials  as  well  as  in  routine  clinical  care. 

Ultrasonic  Nebulization  for  Efficient  Delivery 
of  Surfactant  in  a  .Model  of  Acute  Lung  Ityury: 
Impact  on  Gas  Exchange — R  Schermuly.  T 
Schmehl.  A  Giinther.  F  Grimminger.  W  Seeger. 
D  Walmrath.  Am  J  Respir  Cnt  Care  Med  1 997; 
156:445. 

We  investigated  the  effect  of  ultrasonic  nebu- 
lization versus  instillation  of  exogenous  surfac- 
tant on  gas  exchange  abnormalities  provoked  by 
detergent  inhalation  in  perfused  rabbit  lungs.  Ven- 
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tilation-peifusion  (Va/Q)  distribution  was  assessed 
by  the  multiple  inert  gas  elimination  technique. 
For  nebuli/jtion  of  namral  bovine  surfactant  ( Alve- 
ofact*),  an  ultrasonic  device  was  placed  in  line 
with  the  inspiratory  gas  flow  mbing,  nuuiutacturing 
particles  with  a  mass  median  aerodynamic  diam- 
eter of  -  4.5  nM  and  high  aerosol  concentration. 
In  vitro  studies  demonstrated  biochemical  and  bio- 
physical integrity  of  postnebulization  surfactant. 
Lung  aerosol  deposition  was  monitored  by  a  laser- 
photometric  technique.  In  lungs  with  sham  inhala- 
tion of  saline,  tracheal  instillation  of  surfactant 
(-  1 1  mg/kg  body  weight,  infused  over  50  min) 
provoked  substantial  VVQ  mismatch  and  limited 
shunt  flow,  whereas  lung  surfactant  de[X3sition  by 
ultrasonic  nebulization  (-  7  to  9  mg/kg  body 
weight;  nebulization  time.  50  min)  did  not  inter- 
fere with  physiologic  gas  exchange.  Tween  20 
inhalation  provoked  severe  V^/Q  mismatch  with 
predominant  shunt-flow  (-  21%).  This  was  not 
reversed  by  "rescue"  application  of  instilled  sur- 
factant, but  largely  reversed  by  nebulized  surfac- 
tant (shunt  reduced  to  5.5%;  p  <  0.01 ).  Analysis 
of  postaerosol  lavage  fluid  demonstrated  partial 
reconstitution  of  surface  activity  by  nebulized  sur- 
factant. We  conclude  that  ultrasonic  nebulization 


may  be  employed  for  efficient  delivery  of  func- 
tionally intact  natural  surfactant  to  the  distal  bron- 
choalveolar  space.  This  approach  effects  rapid 
improvement  of  gas  exchange  in  a  model  of  acute 
homogeneous  lung  injury. 

Extubation  Outcome  after  Spontaneous  Breath- 
inf;  Trials  with  T-Tube  or  Pressure  Support 
Ventilation — A  Esteban.  1  Alia.  F  Gordo,  R  Fer- 
nandez. JF  Solsona.  I  Vallverdu.  et  al  for  The 
Spanish  Lung  Failure  Collaborative  Group,  .^m 
J  Respir  Crit  Care  Med  1 997;  1 56:459. 

A  2-hour  T-tube  trial  of  spontaneous  breathing 
was  used  in  selecting  patients  ready  for  extuba- 
tion and  discontinuation  of  mechanical  ventila- 
tion. However,  some  doubt  remains  as  to  whether 
it  is  the  most  appropriate  method  of  perfomiing 
a  spontaneous  breathing  trial.  We  carried  out  a 
prospective,  randomized,  multicenter  study  involv- 
ing patients  who  had  received  mechanical  ven- 
tilation for  more  than  48  hours  and  who  were  con- 
sidered by  their  physicians  to  tie  ready  for  weiining 
according  to  clinical  criteria  and  standard  wean- 
ing parameters.  Patients  were  randomly  assigned 
to  undergo  a  2-hour  trial  of  spontaneous  breath- 


ing in  I  of  2  ways:  with  a  T-tube  system  or  with 
pressure  support  ventilation  of  7  cm  H20.  If  a 
patient  had  signs  of  poor  tolerance  at  any  time  dur- 
ing the  trial,  mechanical  ventilation  was  reinsti- 
tuted.  Patients  without  these  features  at  the  end 
of  the  trial  were  extubated.  Of  the  246  patients 
assigned  to  the  T-tube  group.  192  successfully 
completed  the  trial  and  were  extubated;  36  of  them 
required  reintubation.  Of  the  238  patients  in  the 
group  receiving  pressure  support  ventilation,  205 
were  extubated,  and  38  of  them  required  reintu- 
bation. The  percentage  of  patients  who  remained 
extubated  after  48  hours  was  not  different  between 
the  2  groups  (63%  T-tube.  70%  pressure  support 
ventilation.  p  =  0. 14).  The  percentage  of  patients 
failing  the  trial  was  significantly  higher  when  the 
T-tube  was  used  (22  vs  14%,  p  =  0.03).  Clinical 
evolution  during  the  trial  was  not  different  in 
patients  reintubated  and  successfully  extubated. 
ICU  mortality  among  reintubated  patients  was  sig- 
nificantly higher  than  in  successfully  extubated 
patients  (27  vs  2.6%,  p  <  0.001 ).  Spontaneous 
breathing  trials  with  pressure  support  or  T-tube 
are  suitable  methods  for  successful  discontinu- 
ation of  ventilator  support  in  patients  witliout  prob- 
lems to  resume  spontaneous  breathing. 
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Mechanical  Ventilation  with  or  without  Dail) 
Changes  of  In-Line  Suction  Catheters — MH 

Kollef.  D  Prentice.  SD  Shapiro.  VJ  Fraser.  P  Sil- 
ver. E  Trovillion.  et  al.  Am  J  Respir  Cnt  Care  Med 
1997:156:466. 

The  purpose  of  this  study  was  to  determine  the 
safety  and  cost-effectiveness  of  not  routinely 
changing  in-hne  suction  catheters  for  patients 
requiring  mechanical  ventilation.  Patients  were 
randomly  assigned  to  receive  either  no  routine  in- 
line suction  catheter  changes  (n  =  258)  or  in-line 
suction  catheter  changes  every  24  hours  ( n  =  263 ). 
The  main  outcome  measure  was  the  incidence  of 
ventilator-associated  pneumonia.  Other  outcomes 
evaluated  included  hospital  mortality,  acquired 
organ  system  derangements,  duration  of  mechan- 
ical ventilation,  lengths  of  intensiv  e  care  and  hos- 
pital stay,  and  the  cost  for  in-line  suction  catheters. 
Ventilator-associated  pneumonia  was  seen  in  38 
patients  ( 14.7%)  receiving  no  routine  in-line  suc- 
tion catheter  changes  and  in  39  patients  ( 14.8%^) 
receiving  in-line  suction  catheter  changes  every 
24  hours  (relative  risk.  0.99: 959f  CI.  0.66  to  1.50). 
No  statistically  significant  differences  for  hos- 
pital mortality,  lengths  of  stay,  the  number  of 
acquired  organ  system  derangements,  death  in 
patients  with  ventilator-associated  pneumonia, 
or  mortality  directly  attributed  to  ventilator-asso- 


ciated pneumonia  were  found  between  the  2  treat- 
ment groups.  Patients  receiving  in-line  suction 
catheter  changes  even  24  hours  had  1.224  catheter 
changes  costing  a  total  of  S 1 1 .0 1 6:  patients  receiv- 
ing no  routine  in-line  suction  catheter  changes  had 
a  total  of  93  catheter  changes  costing  $837.  Our 
findings  suggest  that  the  elimination  of  routine 
in-line  suction  catheter  changes  is  safe  and  can 
reduce  the  costs  associated  with  providing 
mechanical  ventilation. 

No-Cut  Thoracoscopic  Lung  Plication:  A  New 
Technique  for  Lung  Volume  Reduction  Surg- 
ery— Swanson  SJ.  Mentzer  SJ.  DeCamp  MM  Jr. 
Bueno  R.  Richards  WG.  Ingenito  EP.  et  al.  J  Am 
Coll  Surg  1997:185(11:25. 

B.^CKGROUND:  Lung  volume  reduction  surgery 
(LVRS)  using  a  linear  cutting  stapler  or  laser  abla- 
tion via  median  sternotomy  or  thoracoscopy  is  a 
current  therapy  for  symptomatic  emphysema.  The 
primary  causes  of  morbidity  and  mortality  (as  high 
as  20% )  are  existing  comorbidities  and  prolonged 
air  leaks  secondary  to  visceral  pleural  division. 
We  report  a  novel  technique  using  minimally  in\'a- 
si\  e  techniques  designed  to  achiev  e  volume  reduc- 
tion while  preserving  the  \ Lsceral  pleura.  A  novel 
lung  grasper  and  a  knifeless  stapler  are  used  to 
permanently  plicate  lung  tissue  without  cutting 


visceral  pleura.  STUDY  DESIGN:  This  prospec- 
tive analysis  involves  a  consecutive  series  of 
patients  who  had  LVRS  using  this  method. 
Between  May  1995  and  September  1996.  32 
patients  underwent  50  unilateral,  staged  bilateral, 
or  bilateral  thoracoscopic  lung  plication  proce- 
dures. The  indications  for  LVRS  were  standard; 
they  included  severe  limiting  dyspnea  (forced  expi- 
ratory volume  in  1  second  [FEV,]  =  0.68  ±  0.05). 
hyperinflated  lungs  with  flattened  diaphragms  on 
chest  x-ray.  and  diffuse  emphysema  seen  on  chest 
computed  tomography  scan.  Ventilation  and  per- 
fusion scanning  was  used  to  identify  potential  ven- 
tilation and  perfusion  mismatch  target  areas  of 
lung  for  plication.  RESULTS:  The  right  lung  was 
plicated  first  in  25  of  32  pahents  (78% ),  and  upper 
lobe  plications  predominated  ( 77% ).  A  mean  of 
9.3  ±  0.8  staple  t~irings  were  used  for  each  uni- 
lateral plication  procedure.  There  were  no  peri- 
operative deaths.  Two  patients  (4%)  required  axil- 
lary thoracotomies  to  repair  air  leaks.  Mean  chest 
nibe  duration  was  6.3  ±  0.5  days.  Median  hospital 
stay  was  7  days  (range  3-15).  An  Intensive  Care 
Unit  stay  was  required  following  8  procedures 
(17%).  Postoperative  morbidity  occurred  in  18 
( 39% )  of  46  procedures,  including  5  cases  of  auial 
fibrillation  and  4  persistent  o  7  days)  air  leaks. 
A  minimum  2-month  follow-up  was  available  for 
22  patients  (32  of  46  procedures),  demonstrating 
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a  clear  chest  x-ray  with  significant  improvement 
in  ipsilateral  diaphragmatic  contour.  Twelve 
patients  had  unilateral  reduction,  and  10  patients 
had  bilateral  reduction  in  either  a  staged  (n  =  7) 
or  sequential  at  I  operation  (n  =  3)  fashion. 
Twenty-five  (7i'7( )  of  .^2  procedures  were  asso- 
ciated with  improved  pulmonary  function,  with 
a  mean  increa.se  in  FEV|,  in  patients  in  this  sub- 
group of  procedures,  of  43  ±  1%  for  each  ipsi- 
lateral plication  at  a  mean  follow-up  of  3.8  ±  0.5 
months.  For  the  entire  group  of  32  procedures, 
the  mean  improvement  in  measured  FEV]  was 
29±T7(.  Supplemental  oxygen  requirement  was 
significantly  reduced  in  9  of  16  patients  following 
plicauon.  CONCLUSION:  These  data  suggest  that 
minimally  invasive  surgical  techniques  coupled 
with  a  no-cul  lung  plication  can  achieve  signif- 
icant lung  volume  reduction  with  favorable  post- 
operative morbidity  and  mortality.  Lung  plica- 
tion appears  to  hold  promise  as  an  alternative 
technique  of  LVRS. 

Effects  of  Inhaled  Nitric  Oxide  on  (Jas 
Kxchangc  in  Lungs  with  Shunt  or  Poorly  Ven- 
tilated .\reas — SR  Hopkins.  EC  Johnson.  RS 
Richardson.  H  Wagner.  M  De  Rosa,  PD  Wagner. 
Am  J  Respir  Crit  Care  Med  1 W7;  1 56:484. 

Inhaled  niuic  oxide  (NO)  is  a  selective  pulmonarv' 
vasodilator  with  beneficial  effects  on  some  lung 
diseases,  yet  conflicting  results,  particularly  in 
chronic  obstructive  pulmonary  disease,  have  been 
reported.  We  hypothesized  that  although  inhaled 
NO  wimld  improve  gas  exchange  in  the  presence 
of  shunt  (by  increasing  blood  fiow  to  normal 
areas),  it  could  worsen  gas  exchange  when  areas 
of  low  ventilation-perfusion  (VVQ)  ratio  were  pre- 
sent since  these  areas  could  be  preferentially 
vasodilated  by  NO.  We  examined  how  ~  80  ppm 
inhaled  NO  altered  pulmonary  gas  exchange  in 
anesthetized  ventilated  dogs  with  the  following: 
( 1 )  nonnal  lungs  (n  =  8).  (2)  shunt  (n  =  9.  24.7*;^ 
shunt )  produced  by  complete  obstmction  of  1  lobar 
bronchus,  and  (3l  V'VQ  inequality  (n  =  8)  created 
by  partial  obstruction  of  I  lobar  bronchus  result- 
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ing  in  a  bimodal  VVQ  disuibution  with  1 3%  per- 
fusion of  low  Va/Q  areas  (0.005  <  Va/Q  <  0. 1 ) 
without  shunt.  Inhaled  NO  significantly  reduced 
pulmonary  arterial  ( p  <  0,001 1  and  wedge  pres- 
sures (p  <  0.01 )  and  pulmonary  vascular  resistance 
(p  <  0.01 )  without  changing  cardiac  output  in  each 
group.  In  normal  lungs.  NO  did  not  alter  PaO:  or 
Va/Q  inequality.  However,  with  complete  obstfuc- 
tion.  shunt  fell  slightly  (p  <  0.(X)1 )  with  NO.  In 
lungs  with  Va/Q  inequality,  NO  variably  affected 
Va/Q  matching,  which  was  improved  in  some 
dogs  and  worsened  in  others.  In  these  lungs, 
changes  in  pulmonary  vascular  resistance  of  the 
abnormal  area  of  the  lung  were  negatively  cor- 
related with  changes  in  V  .■^/Q  dispersion  ( logSDQ  I 
( R  =  -0.85.  p  <  0.0 1 )  and  positively  correlated  u  ith 
Pao.  (R  =  0.79.  p  <  0.05 ).  We  conclude  that  NO 
has  net  effects  on  pulmonary  gas  exchange,  de- 
pending on  the  underlying  lung  pathology  con- 
sistent with  competing  va.sodilatory  effects  on  the 
normal  and  abnormal  areas  that  receive  the  gas. 

Lobectomy  with  Extended  Lymph  Node  Dis- 
section by  \  ideo-.Assisted  Thoracic  Surgery  for 
Lung  Cancer — Kaseda  S.  Hangai  N.  Yamamoto 
S.  Kitano  M.  Surg  Endosc  1997:1 1 (7):7()3. 

BACKGROLtND:  Between  September  1992  and 
September  1996.  we  performed  88  VATS  (video- 
assisted  thoracic  surgerv' )  lobectomies  and  2  VATS 
pneumonectomies.  METHODS:  The  indications 
lor  surgerv'  were  68  cases  of  lung  cancer.  9  cases 
of  bronchiectasis.  6  ca.ses  of  tuberculosis,  and  7 
cases  of  benign  lesions.  Of  the  68  cases  of  lung 
cancer.  36  were  treated  bv  VATS  lobectomy  with 
extended  lymph  node  dissection  for  clinical  Stage 
I  lung  cancer,  making  full  use  of  recently  devel- 
oped devices  for  thoracoscopic  surgery,  such  as 
roticulating  endoscissors.  miniretractors.  endo- 
clips.  and  harmonic  scalpels.  RESULTS:  Twenty- 
four  lymph  nodes  were  resected  on  average  (range. 
1 0  to  5 1 )  by  VATS.  This  number  was  compara- 
ble to  lymph  nodes  resected  in  open  thoracotomy 
during  the  same  period.  .Among  the  36  patients 
who  underwent  extended  lymph  node  dissection. 
20  showed  no  lymph  node  metastasis  postoper- 
atively (Stage  I),  while  1 6  had  Nl  or  N2  cancer. 
All  patients  with  Stage  I  cancer  have  survived  4 
to  36  months  (median:  17  months)  with  no  signs 
of  recurrence.  CONCLUSIONS:  This  survival  of 
Stage  I  lung  cancer  after  VATS  is  comparable  to 
thai  of  open  thoracotomy.  We  thus  believe  that 
V,\TS  lobectomy  with  extended  lymph  node  dis- 
section can  be  an  alternative  to  standard  pos- 
terolateral thoracotomy  for  Stage  I  lung  cancer. 

Mycobacterium  Tuberculosis  TraasmLsslon  from 
a  Pediatrician  to  Patients — Askew  GL,  Finelli 
L.  Hullini  M.  Laraque  F.  Ponerfield  D.  Shilkrel 
K.  el  al.  Pediatncs  1997:  lOOi  1 1: 19. 

The  following  report  describes  the  contact  inves- 
tigation of  a  pediatrician  with  tuberculosis  (TB). 
The  pediatrician's  disea.se  was  discovered  In  lale 


February  1993  after  tuberculin  skin  testing  (TST) 
of  his  15-month-old  son  was  positive  (13-mm 
induration).  Further  investigation  to  identify  the 
source  of  the  child's  infection  revealed  a  posi- 
tive ( 1 5-mm  induration )  TST  in  the  pediatrician. 
The  pediatrician  had  been  symptomatic  with  a 
cough  since  September  1992.  The  pediatrician 
had  a  chest  radiograph  that  revealed  numerous 
cavitary  lesions  and  a  sputum  smear  that  was  pos- 
itive for  acid-fast  bacilli.  An  investigation  was 
initiated  to  assess  whether  the  transmission  of 
Mycobacterium  tuberculosis  had  occurred  in  the 
pediatrician's  office  to  patients,  families,  or  other 
visitors.  The  investigation  was  later  extended  to 
include  the  hospitals  ;uid  the  day  care  center  where 
Ihe  pediatrician  worked.  METHODS:  A  letter  was 
mailed  to  parents  of  children  served  by  the  prac- 
tice, explaining  the  potential  exposure  to  TB  and 
requesting  that  all  persons  who  visited  the  office 
after  September  1 .  1992  complete  an  interview 
and  Mantoux  TST.  Mass  interviewing,  testing, 
and  test  inlerprelalion  within  the  practice  took 
place  7  times  during  March  and  April  1993. 
RESULTS:  At  the  completion  of  screening.  181 
( 87<;f )  of  208  children  who  had  close  contact  with 
the  index  case  were  reliably  skin-tested  and 
relumed  for  interpretation.  Three  ( 1 .7% )  of  the 
181  children  were  TST-positive  (>  5  mm).  Thirty- 
seven  ( I39c)  of  the  286  adults  tested  and  return- 
ing for  interpretations  were  TST-positive  (>  10 
mm).  Thirty-two  (86%)  of  the  37  adults  who 
tested  positive  were  foreign-bom.  CONCLU- 
SION: This  investigation  highlighted  the  need 
for  identifying  childhood  TB  infection  as  a  sen- 
linel  event  for  adult  disease.  It  also  demonstrated 
the  difficulty  asscxiated  with  deciding  the  extent 
of  contact  investigation  of  a  health  care  worker 
with  TB.  Finally,  the  investigation  emphasized 
the  importance  of  maintaining  regularly  sched- 
uled and  appropriate  testing  for  TB  infection  in 
health  care  workers  and  the  need  for  health  care 
workers  to  be  cognizant  of  their  own  risk  and  be 
able  to  identify,  especially  in  themselves,  signs 
and  symptoms  of  polenlial  TB  disease. 

Ri-iearch  Svnthesis  of  Controlled  Studies  Eval- 
uating the  Effect  of  llypocapnia  and  Airway 
Protection  on  Cerebral  Outcome — Dexter  F. 
J  Neurosurg  Aneslhesiol  1997;9(3):2I7. 

Hypervenulation  is  a  standard  method  of  treat- 
ing patients  with  intracranial  hypertension.  I 
reviewed  all  the  relevant  peer-rev  iewed  literature 
to  identify  the  documented  benefits  of  hyper- 
ventilation as  treatment  for  cerebral  disease.  Stud- 
ies were  identified  by  searches  of  the  MEDLINE 
database  between  1966  and  .September  19%.  inter- 
views  with  experts,  and  reviews  of  reference  lists. 
Retained  manuscripts  reported  results  of  a  human 
or  animal  controlled  trial  that  tested  effect  of  hyper- 
ventilation  and/or  systemic  hypiK'apnia  on  mor- 
lalitv .  histopaihology.  or  neurologic  examination. 
Studies  could  be  either  randomized  or  observa- 
tional and  need  not  have  been  blinded.  1  found  thai 
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for  no  clinical  studies  of  cerebral  disease,  other 
than  in  acute  head  injury  patients,  was  there  any 
suggestion  of  a  clinical  benefit  from  hyperven- 
tilation. Three  controlled,  observational  studies 
examined  effects  of  airway  management  and  ven- 
tilatory support  in  head-injured  patients.  These 
studies  found  that  maintaining  such  patients  hy- 
pocapnic,  versus  spontaneously  breathing  with- 
out ventilatory  support,  decreased  mortality.  How- 
ever, by  design  the  studies  could  not  establish 
whether  hypocapnia  itself  contributed  to  the  de- 
creased mortality.  Two  clinical  studies  examined 
the  effect  of  Paco;  itself  in  patients  with  head  in- 
jury. In  both,  hypocapnic  patients  did  not  have  bet- 
ter neurologic  outcome.  In  conclusion,  securing 
the  airway  and  supporting  ventilation  probably 
reduces  mortality  in  unconscious,  neurosurgical 
patients.  However,  there  are  virtually  no  clinical 
data  that  hypocapnia  improves  outcome  in  patients 
with  cerebral  disease. 

Pulmonary  Vascular  Complications  of  Chronic 
Airway  Obstruction  in  Children — Jacobs  IN, 
Teague  WG,  Bland  JW  Jr.  Arch  Otolaryngol  Head 
Neck  Surg  1997;123(7):700. 

OBJECTIVE:  To  study  the  clinical  presentation, 
tteatment,  and  outcome  of  pulmonary  artery  hy- 
pertension (PAH)  that  develops  in  children  with 
chronic  airway  obstruction.  DESIGN;  Case  study. 
SETTING:  Academic  tertiary  care  children's  hos- 
pital. PATIENTS:  A  3-year  (October  1 ,  1992  to 
September  30,  1995)  review  of  the  medical  records 
of  all  children  with  chronic  airway  obstruction 
in  whom  PAH  developed.  MAIN  OUTCOME 
MEASURE:  The  clinical  course,  mcluding  objec- 
tive laboratory  data  to  measure  PAH  (cardiac 
catheterization,  echocardiography,  electrocar- 
diography) both  before  and  after  treatment. 
RESULTS:  Pulmonary  artery  hypertension  devel- 
oped in  18  patients.  It  was  diagnosed  using  car- 
diac catheterization  in  1 3  patients  and  echocar- 
diography in  5  patients.  Obstructive  problems 
include  chronic  lung  disease  (9  patients),  trach- 
eobronchomalacia (6  patients),  adenotonsillar 
hypertrophy  (5  patients),  laryngomalacia  (4  pa- 
tients), macroglossia  (5  patients),  subglottic  steno- 
sis (2  patients),  and  pharyngeal  collapse  (2  pa- 
tients). Nine  patients  were  bom  prematurely  and 
7  had  Down  syndrome.  Treatments  included  trach- 
eotomy (7),  adenotonsillectomy  (5),  adenoidect- 
omy  (3),  laser  epiglottoplasty  ( 1 1,  and  supplemental 
oxygen  (12).  Fourteen  patients  had  documented 
improvement  of  PAH  as  seen  from  the  cardiac 
catheterization,  echocardiography,  or  electro- 
cardiography findings;  in  4  patients,  PAH  wors- 
ened (3  deaths).  CONCLUSIONS;  Chronic  air- 
way obstruction  may  lead  to  PAH.  In  this  study, 
PAH  was  more  likely  to  develop  in  premature 
infants  or  children  with  Down  syndrome  and  car- 
diac anomalies.  Surgery  or  supplemental  oxygen 
will  usually  improve  PAH,  but  fixed  and  irre- 
versible PAH  developed  in  patients  with  the  most 
severe  airway  disease. 


"Refractoriness"  of  Airflow  Obstruction  Asso- 
ciated with  Isolated  Lymphocytic  Bronchi- 
olitis/Bronchitis  in  Pulmonary  Allografts — Ross 
DJ,  Marchevsky  A,  Kramer  M,  Kass  RM.  J  Heart 
Lung  Transplant  1997;16(8):832. 

The  clinical  significance  of  an  isolated  "lym- 
phocyuc  bronchiolitis/bronchitis"  (Grade  B)  as 
detected  in  transbronchoscopic  biopsy  specimens 
(TBB )  is  unclear.  We  therefore  have  reviewed  the 
spirometric  responses  associated  with  isolated 
Grade  B  diagnoses  and  contrasted  them  with 
episodes  of  "acute  cellular  rejection"  (Grade  A); 
the  latter  are  manifested  by  "perivascular  lym- 
phocytic infiltration."  Because  lymphocytic  bron- 
chiolitis/bronchitis is  considered  a  nonspecific  his- 
tologic pattern  that  may  be  observed  with  either 
allograft  rejection  or  respiratory  infections,  epistxies 
were  analyzed  with  respect  to  the  presence  (Grade 
B  [-I-]  CMV)  or  absence  (Grade  B  [-]  CMV)  of 
cytomegalovirus  infection.  The  maximum  forced 
expiratory  volume  in  I  second  (FEV| )  during  the 
preceding  3  months  was  used  as  a  ba.seline  for  com- 
puting percent  change  in  FEV|  coincident  with 
transbronchoscopic  biopsies  (A%FEV|  PRE)  and 
maximuin  values  obtained  during  the  3  months 
subsequent  to  specific  therapies  (A%FEV|  POST). 
All  episodes  of  acute  cellular  rejection  (Grades 
Al  to  4)  and  symptomafic  lymphocytic  bron- 
chiolitis/bronchitis (Grade  B)  were  treated  with 
"pulsed-dose"  methylprednisolone,  whereas  intra- 
venous ganciclovir  was  administered  to  patients 
at  risk  for  recrudescence  of  cytomegalovirus. 
Between  March  I,  1 989  and  September  1,  1995, 
366  TBB  procedures  were  performed  for  clinical 
indications  in  57  lung  transplant  recipients.  His- 
tologic diagnoses  with  acceptable  serial  spirometric 
values  included  Grade  Al  (n  =  9),  Grade  A2  (n 
=  27),  Grade  A3  (n  =  2).  Grade  B(-)CMV  (n  = 
25),  and  Grade  B(-i-)CMV  (n  =  9).  The  z\%FEV| 
PRE  coincident  with  TBB  were  not  statistically 
different  for  the  different  histologic  groups.  For 
Grade  Al,  ^'XFEV,  PRE  was-U.e^c  ± 5.2%  (M 
±  SEM);  A2,  -1.6%  ±  1.8%;  B(-)CMV,  -14,8% 
±  3.9%;  and  B(-H)CMV,  -14.8%  ±  2.3%.  After 
treatment,  the  /1%FEV|  POST,  relative  to  base- 
line values,  were  for  Grade  A  I.  -8.8%  ±  7.1%, 
A2,  -tO.26%  ±  2.6%;  B(-|CMV.  -12.0%  ±  3.8%; 
and  B(-HCMV,  -6.2%  +  2.8%.  The  /1%FEV| 
POST  values  after  pulsed  methylprednisolone  were 
significantly  greater  for  histologic  Grade  A2  than 
Grade  B(-)CMV  (unpaired  Student's  ;  test,  p  < 
0.01 ;  95%  confidence  interval  for  the  difference 
of  means:  3.34%  to  21.2%).  Grade  A2  rejection 
was  associated  with  spirometric  improvement  to 
within  10%  of  baseline  values  in  52%  of  episodes; 
whereas  with  Grade  B(-)CMV,  this  salutary 
response  was  observed  in  only  32%  of  episodes. 
Bronchiolitis  obliterans  syndrome  Stage  lb  devel- 
oped in  1 3  of  20  (65% )  recipients,  approximately 
7.9  ±  3.4  months  after  detection  of  histologic  Grade 
B  and  21 .2  ±9.5  months  after  U-ansplantation.  We 
conclude  that  the  relative  "refractoriness"  of  his- 
tologic Grade  B  most  likely  reflects  a  continuum 


of  bronchiolitis  obliterans  after  lung  u-ansplanta- 
tion and,  hence,  may  warrant  different  immuno- 
suppressive strategies.  Furthermore,  spirometric 
decrement  associated  with  acute  cellular  rejection 
(Grade  A)  may  be  ameliorated,  but  often  not  com- 
pletely reversed,  after  pulsed  methylprednisolone. 
We  speculate  that  surveillance  TBB  may  prove 
rewarding  by  enabling  an  earlier  detection  of  these 
histologic  diagnoses  before  the  development  of 
physiologic  impairment. 

Development  and  Validation  of  a  Rhinocon- 
junctivitis  and  Asthma  Symptom  Score  for  Use 
as  an  Outcome  Measure  in  Clinical  Trials — 

Wasserfallen  JB,  Gold  K,  Schulman  KA,  Bara- 
niuk  JN.  J  Allergy  Clin  Immunol  I997;iai(  1);I6. 

BACKGROUND;  The  measurement  of  health 
outcomes  has  become  a  priority  for  assessing  and 
containing  health  care  costs.  OBJECTIVE:  To 
develop  and  fully  validate  a  simple  symptom  scale 
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assessing  both  asthma  and  rhintK'onjunctivitis.  2 
interdependent  conditions.  METHODS:  A  self- 
administered  questionnaire  of  3 1  items  was  tested 
in  102  patients  with  asthma  and  rhinoconjunctivitis 
between  September  1992  and  December  1994. 
The  items  were  rated  on  a  6-point  Likert  scale 
ranging  from  none  to  extremely  severe  and 
included  commonly  io:orded  symptoms  of  inflain- 
mation  such  as  irritation,  congestion,  and  discharge 
in  the  skin,  eyes,  nose,  sinus,  pharynx,  and  chest. 
RESULTS:  Validation  included  ( 1 )  responsive- 
ness: scores  for  1 8  patients  evaluated  during  an 
emergency  room  visit  were  statistically  signif- 
icantly different  from  those  recorded  after  recov- 
ery and  in  a  control  group  of  24  patients  with 
asthma;  (2)  reliability:  external  consistency  was 
0.8  at  1  week,  and  internal  consistency  was  D.X 
for  individual  organs  and  0.7  for  individual  symp- 
toms; (3)  validity:  a  5-point  scale  better  captured 
the  distribution  of  values;  irrelevant  and  redun- 
dant items  were  eliminated.  The  optimal  ques- 
tionnaire included  21  items.  CONCLUSIONS: 
The  symptom  score  was  applicable,  responsive, 
reliable,  and  valid.  Used  with  existing  validated 
tools  such  as  treatment  needs  and  quality  of  life 
as.sessment,  it  may  provide  a  comprehensive  pic- 
ture of  allergic  airway  disea.se  for  quality  assur- 
ance or  research  purposes. 

Prospective  Kvaluatiun  of  Computed  Tomog- 
raphy and  Mediastinuscupy  in  Mediastinal 
Lymph  Node  Staging — Gdeedo  A.  Van  Schil  P. 
Corthoiits  B,  Van  Mieghem  F,  Van  Meerbeeck 
J,  VanMarckE.  EurRespirJ  1997;10(7):1547. 

Precise  mediastinal  lymph  node  (LN)  staging  is 
imperative  in  otherwise  operable  non-small  cell 
lung  cancer  (NSCLC),  as  it  determines  subsequent 
treatment  and  possible  inclusion  in  a  neoadjuvant 
trial.  The  roles  of  mediastinoscopy  and  computed 
tomography  (CTl  remain  controversial.  To  deter- 
mine the  accuracy  of  current  CT  .scanners,  a  pros- 
pective study  was  performed.  From  April  1993 
until  September  1995,  100  consecutive  patients 
with  NSCLC  without  distant  metastases  under- 
went staging  by  CT  and  cervical  mediastinoscopy. 
Naruke's  map  was  used  for  classification,  and  LNs 
larger  than  1  cm  were  considered  CT  positive. 
There  were  91  males  and  9  females,  with  a  mean 
age  of  64  (range  45-82)  years.  Fifty-nine  tumours 
were  central  and  41  peripheral,  64  right-sided  and 
36  left-sided.  Thoracotomy  with  mediastinal  LN 
sampling  was  performed  in  74  patients,  nonop- 
erated  patients  having  multilevel  Stage  lUA  or 
Stage  IlIB  di.sease.  Twenty-five  (259^)  medi- 
astinoscopies were  positive  and  3  were  false-neg- 
ative (3%).  There  wene  29  false-positive  CT  scans 
and  12  fal.se-negative.  Overall  sensitivity  and  speci- 
ficity of  CT  were  63  and  .57<*,  respectively,  and 
of  mediastinoscopy  89  and  KK)'*,  respectively. 
Positive  and  negative  pttdictive  values  of  CT  were 
41  and  77%,  respectively,  and  of  mediastinoscopy 
100  and  96%,  respectively.  Accuracy  of  CT  was 
.59%  and  of  mediastinoscopy  97%.  Accuracy  of 


CT  was  lowest  for  left-sided  and  centrally  located 
tumours,  and  for  LN  station  7.  Even  with  current 
computed  tomography  scanners,  sensitivity  and 
specificity  remain  low.  Although  overall  cost  may 
increase,  routine  cervical  mediastinoscopy  is  nec- 
essary for  precise  staging  of  non-small  cell  lung 
cancer,  and  subcarinal  lymph  nodes  should  be  rou- 
tinely sampled. 

Seasonal  Differences  in  Airway  Hyperre- 
sponsiveness  in  .Asthmatic  Patients:  Rela- 
tionship with  Allergen  Exposure  and  Sensiti- 
zation to  House  Dust  Mites — van  der  Heide  S, 
De  Monchy  JG,  De  Vnes  K,  Dubois  AE,  Kauff- 
man  HF.  Clin  Exp  Allergy  1997;27(6):627. 

BACKGROUND:  The  degree  of  ainvay  hyper- 
responsiveness  in  allergic  asthmatic  patients  may 
be  intluenced  by  changes  in  environmental  expo- 
sure to  inhalant  allergens.  OBJECTFVE:  This  study 
investigates  the  relationship  between  seasonal 
changes  in  exposure  to  house  dust  mite  (HDM) 
allergens  and  non-specific  airway  hyperrespon- 
siveness  in  asthmatic  patients  with  multiple  sen- 
sitizations to  inhaled  allergens.  METHODS:  In 
43  asthmatic  patients  sensitized  to  several  inhalant 
allergens,  lung  function  (FEV| ),  airway  hyper- 
responsivencss  (PC20  histamine),  serum  total  IgE, 
house  dust  mite  (HDM)  specific  IgE  and  num- 
ber of  peripheral  blood  eosinophils  were  measured 
during  autumn  1990  (September-November)  and 
spring  1991  (March-May).  During  each  sea.son, 
tloor  dust  samples  were  collected  tw  ice  from  liv- 
ing rooms  and  bedrooms  and  the  concentration 
of  the  HDM  allergens  Der  p  1  and  Der  p  2  deter- 
mined. RESULTS:  More  severe  airway  hyper- 
responsiveness  (lower  PC20  histamine)  during 
autumn  was  only  found  in  patients  sensitized  to 
HDM  (n  =  32;  autumn:  2.05  mg/mL,  spring:  4.5 1 
mg/mL  [geometric  means],  p  <  0.01 ),  whereas  in 
patients  not  sensitized  to  HDM  (n  =  1 1)  similar 
values  were  observed  in  both  seasons  (3.44  and 
4.52  mg/mL,  respectively,  p  =  0.56).  More  severe 
airway  hypenresponsiveness  of  HDM  sensitized 
patients  in  autumn  was  significantly  associated 
with  higher  Der  p  1  concentrations  in  floor  du.st. 
Aside  from  airway  hyperresponsiveness,  seasonal 
changes  in  serum  total  IgE  and  number  of  periph- 
eral blood  eosinophils  were  seen  in  patients  sen- 
sitized to  HDM.  CONCLUSIONS:  In  allergic 
asthmatic  patients,  airway  hyperresponsiveness 
may  increase  during  autumn,  depending  on  sen- 
sitization to  HDM  and  an  increase  of  exposure 
to  HDM  allergen. 

Percutaneous  Dilatational  Tracheostomy  in  a 
Medical  ICU — Petros  S,  Engelmann  L.  Intensive 
Care  Med  1997;23(6):6.30. 

OBJECTIVE:  To  evaluate  the  safety  of  percu- 
taneous dilatational  tracheostomy.  DESIGN:  A 
prospective  clinical  study.  SETTING:  The  inten- 
sive care  unit  of  a  university  medical  clinic. 
PATIENTS:  137  critically  ill  patients  admitted 


between  May  1993  and  September  1996.  INTER- 
VENTION: Percutaneous  dilatational  trache- 
ostomy at  the  bedside.  RESULTS:  The  median 
duration  of  translaryngeal  intubation  prior  to  U~d- 
cheostomy  was  8  days.  Tracheostomy  was  car- 
ried out  within  12.8  minutes  (range  7-30  min). 
Acute  complications  were  documented  in  1 1 .0% 
of  the  patients.  There  was  1  case  of  severe  bleed- 
ing with  transient  asphyxia.  Four  patients  had  tra- 
cheal mucosal  laceration  treated  conservatively. 
The  postoperative  in-hospital  complication  rate 
was  5.1%,  the  sole  problem  being  stomal  bleed- 
ing. Only  2  cases  of  stomal  infection  were  doc- 
umented. There  was  no  procedure-related  mor- 
tality. CONCLUSION:  In  the  hands  of  the 
experienced,  percutaneous  dilatational  tracheos- 
tomy is  a  safe  and  quick  bedside  procedure.  It  is 
also  less  expensive  and  incurs  minimal  stress  for 
the  patient  compared  with  the  surgical  method. 
The  technique  can  be  easily  mastered  by  non- 
surgical physiciaas  and  we  feel  that  it  is  the  method 
of  choice  for  elective  tracheostomy  in  the  major- 
ity of  intensive  care  patients. 

Preoperative  Pulmonary  FuiKtion  Tests  Do  Not 
Predict  Outcome  after  Coronary  .\rtery  By- 
pass— Jacob  B,  Amoateng-Adjepong  Y,  Rasaku- 
lasuriar  S,  Manthous  CA,  Haddad  R.  Conn  Med 
I997;61(6):32. 

PURPOSE:  To  evaluate  the  utility  of  preopera- 
tive pulmonary  function  tests  in  predicting  post- 
operative complications  and  lengths  of  stay  after 
coronary  artery  bypass  grafting.  METHODS: 
Medical  records  of  193  consecutive  patients  who 
underwent  coronary  artery  bypass  grafting  from 
October  1 993  to  September  1 994  w  ere  reviewed. 
Preoperative  pulmonary  function  tests,  comorbid 
conditions,  smoking  history,  postoperative  com- 
plications, and  total  days  in  the  intensive  care  unit, 
hospital,  and  on  mechanical  ventilation  were 
abstracted.  Data  were  analyzed  using  linear  regres- 
sions, analyses  of  variance,  and  nonpaired  Stu- 
dent's I  tests.  RESLT.TS:  Pulmonary  function  tests 
were  nomial  in  56  subjects  (29%.  Group  1 ).  mildly 
impaired  in  72  (37%.  Group  2).  and  moderately 
impaired  in  35  (18%.  Group  3).  Thirty  patients 
(16%)  had  no  pulmonary  function  tests.  Group 
3  subjects  were  older  (71 )  compared  to  Groups 
1  and  2  (63  and  65.  p  <  0.05).  There  was  no  major 
difference  in  comorbid  conditions  or  smoking  sta- 
tus among  the  groups.  All  patients  had  atelecta- 
sis postoperatively.  The  most  frequent  postop- 
erative complications  were  pleural  etfusions  (43%). 
pulmonary  edema  or  congestive  heart  failure 
(28%).  and  atrial  fibrillation  (35%  ).  The  repeal 
surgery  rate  was  3.6%.  The  mean  length  of  hos- 
pital stay  was  10. 1  ±  0.6  days,  with  1 .5  ±  0. 1  days 
of  mechanical  ventilation  and  2.8  ±  0.2  days  of 
intensive  care  unit  stay.  Overall,  pulmonary  func- 
tion tests  had  no  predictive  value  for  postopera- 
tive pulmonary  and  nonpulmonary  complications, 
nor  for  durations  of  mechanical  ventilation  and 
intensive  care  unit  stay.  There  was  a  u-end  toward 
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increased  length  of  hospital  stay  in  patients  with 
impaired  pulmonary  function  tests  (Group  1,  8.6 
+  0.6;  Group.  2  9.6  +  0.8;  Group  3, 1 2.7  ±  2.3  days. 
p  =  0.09)  but  this  was  consistent  with  random  vari- 
ation. CONCLUSIONS:  Preoperative  pulmonary 
function  tests  were  not  useful  in  predicting  post- 
operative outcomes  in  patients  undergoing  coro- 
nary artery  bypass  grafting. 

Medium  Term  Results  of  Direct  Bronchial 
Arterial  Revascularisation  Using  IIVIA  for  Sin- 
gle Lung  Transplantation — Yacoub  M,  AI-Kat- 
tan  KM.  Tadjkanmi  S.  Eren  T,  Khaghani  A.  Eur 
J  Cardiothorac  Surg  1 997;  1 1(6);  1030. 

OBJECnVE:  To  describe  a  technique  of  direct 
revascularisation  of  the  bronchial  artery  using  the 
left  IMA  and  assess  its  medium  term  results  in 
patients  undergoing  left  single  lung  transplant 
(SLT).  METHODS:  Between  March  1991  and 
September  1993. 22  patients  who  undenvent  direct 
bronchial  revascularisation  at  the  time  of  left  SLT 
(20  pedicled  IMA.  1  free  IMA.  and  1  direct  anas- 
tomosis to  the  aorta)  have  been  followed  up  for 
a  minimum  period  of  1  year  (mean  30  ±  12 
months).  Their  mean  age  was  47.8  ±  9.6  and  the 
original  disease  was  emphysema  in  19.  lymph- 
angioleiomyomatosis  in  2.  and  pulmonary  fibro- 
sis in  one.  The  mean  ischaemia  time  was  269.7 
±  23.4  minutes.  RESULTS:  There  was  1  early 
death  (4.5%)  and  3  patients  were  re-explored  for 
bleeding.  The  actuarial  survival  at  1  and  3  years 
was  91  +  0.4%  and  82.6  ±  1%.  respectively. 
Bronchial  healing  was  excellent  in  all  patients  and 
angiographic  studies  showed  patent  vascular  anas- 
tomosis in  all  22  patients,  with  good  run  off  in  20 
and  poor  in  2.  One  patient  developed  clinical  oblit- 
erative  bronchiolitis  at  22  months  (4.5%)  during 
a  period  of  follow-up  varying  from  1 2  to  43  months 
(mean  30  SD  12).  At  last  follow-up  the  mean  FEVi 
was  1.4  ±  0.4  and  the  mean  FVC  was  2.2  ±  0.6. 
On  average,  each  patient  developed  1 .5  ±  0.6  infec- 
tion episodes  and  1  ±  0.2  acute  lung  rejection. 
CONCLUSION:  It  is  concluded  that  the  medium 
term  results  of  direct  bronchial  revascularisation 
are  good.  However  the  influence  of  this  procedure 
on  long  term-results  needs  further  investigation. 

Thoracoscopic  Bilateral  Lung  Volume  Reduc- 
tion for  Diffuse  Pulmonary  Emphysema — 

Stammberger  U,  Thumheer  R.  Bloch  KE.  Zol- 
linger A.  Schmid  RA.  Russi  EW.  Weder  W.  Eur 
J  Cardiothorac  Surg  1997:1 1(6);1005. 

OBJECTIVE:  In  a  prospective  smdy.  we  inves- 
tigated the  functional  results,  complications  and 
survival  of  bilateral  video-assisted  thoracoscopic 
(VAT)  lung  volume  reduction  (LVR)  in  a  selected 
group  of  patients  with  severe,  nonbullous  pul- 
monary emphysema.  From  January  1994  to 
September  1996. 42  of  143  candidates  ( 1 3  female. 
29  male,  42-78  years)  were  operated.  They  were 
short  of  breath  on  minimal  exertion  due  to  severe 
airflow  obstruction  and  hyperinflation  (reV|  < 


30%)  predicted,  TLC  >  130%  predicted,  RV  > 
200%  predicted).  METHODS:  LVR  was  per- 
formed bilaterally  by  VAT  using  endoscopic  sta- 
plers without  buttressing  the  staple  lines.  Pul- 
monary function  test  (PFT).  MRC  dyspnea  score 
and  I2-minute  walking  distance  were  assessed  pre- 
operatively.  at  3.  6.  and  12  months.  In  addition 
lung  function  was  measured  at  hospital  discharge. 
RESULTS:  The  patients  reported  a  marked  relief 
of  dyspnea,  which  persisted  at  all  follow-up  vis- 
its (p  <  0.00 1 ).  FEV I  increased  ft-om  0.80  ±  0.24 
(L)  to  1 .  14  +  0.41  (L)  postoperatively,  a  43%  gain 
(p  <  0.001).  A  relevant  increase  of  FEV  i  persisted 
for  at  least  1  year.  The  residual  volume  to  total 
lung  capacity  ratio  decreased  from  0.64  to  0.56 
at  hospital  discharge.  The  mean  1 2-minute  walk- 
ing distance  increased  from  500  ±  195  (m)  to  770 
±  222  (m)  after  1  year  (p  <  0.001 ).  The  mean  hos- 
pital stay  was  13  ±  5.5  days  (median  12.0). 
drainage  time  was  9  ±  4.3  (median  8.0)  days.  There 
was  no  30-day  mortality.  Three  patients  died 
between  2  and  15  months  postoperatively  by  non- 
surgery  related  reasons.  One  patient  underwent 
lung  transplantation  5  months  after  surgical  lung 
volume  reduction.  CONCLUSIONS:  In  a  selected 
group  of  patients  with  severe,  nonbullous  pul- 
monary emphysema,  bilateral  LVR  by  VAT  results 
in  instantaneous  postoperative  improvement  in 
pulmonary  function  and  dyspnea.  These  favor- 
able effects,  including  an  amelionation  in  exer- 
cise performance,  lasted  for  at  least  1  year. 

A  Practical  Guide  for  the  Diagnosis  and  Treat- 
ment of  Pediatric  Pneumonia — Jadavji  T,  Law 
B,  Lebel  MH,  Kennedy  WA,  Gold  R,  Wang  EE. 
Can  Med  Assoc  J  1997;156(5):S703. 

OBJECTIVE:  To  develop  guidelines  for  the  diag- 
nosis and  management  of  community-acquired 
pediatric  pneumonia.  OPTIONS:  Clinical  assess- 
ment, radiography,  laboratory  testing,  and  empir- 
ical antimicrobial  therapy.  OUTCOMES:  In- 
creased awareness  of  age-related  causes,  improved 
accuracy  of  clinical  diagnosis,  better  utilization 
of  diagnostic  testing  and  the  rational  use  of  empir- 
ical antimicrobial  therapy  resulting  in  more  rapid 
diagnosis,  initiation  of  appropriate  therapy  and 
decreased  morbidity  and  mortality.  EVIDENCE: 
A  MEDLINE  search  for  relevant  articles  published 
from  1996  to  September  1996  using  the  MeSH 
terms  "pediatric,"  "pneumonia,"  "respiratory  ffact 
infection,"  "pneumonitis,"  "etiology,"  "diagno- 
sis," "therapy,"  "antibiotics,"  "resistance,"  "radi- 
ology," "microbiology"  and  "biochemistry."  VAL- 
UES: A  hierarchical  evaluation  of  the  strength  of 
evidence  modified  from  the  methods  of  the  Cana- 
dian Task  Force  on  the  Periodic  Health  Exami- 
nation was  used.  When  application  of  the  hierarchy 
was  not  feasible  or  appropriate,  different  evalu- 
ation criteria  were  used.  BENEFITS,  HARMS, 
&  COSTS:  Increased  awareness  of  the  causes  of 
pneumonia,  accurate  diagnosis  and  prompt  Q-eat- 
ment  should  reduce  costs  associated  with  unnec- 
essary investigations  and  complications  due  to 


inappinpriate  tnsatment.  RECOMMENDATIONS: 
Age  is  the  best  predictor  of  the  cause  of  pediatric 
pneumonia,  viral  pneumonia  being  most  common 
during  the  first  2  years  of  life.  The  absence  of  a 
symptom  cluster  of  respiratory  distress,  tachyp- 
nea, crackles,  and  decreased  breath  sounds  accu- 
rately excludes  the  presence  of  pneumonia  ( Level- 
II  evidence ).  Bacterial  cultures  of  samples  from 
the  nasopharynx  and  throat  have  no  predictive 
\  alue;  how  ever.  Gram  staining  and  culture  of  spu- 
tum from  older  children  and  adolescents  are  use- 
ful iLevel-lII  evidence).  Oral  antimicrobial  ther- 
apy will  provide  adequate  coverage  for  most  mild 
to  moderate  forms  of  pneumonia  in  children 
(Level-Ill  evidence).  Parenteral  therapy  is  typi- 
cally reserved  for  neonates  and  patients  with  severe 
pneumonia  admitted  to  hospital  (Level-Ill  evi- 
dence). VALIDATION:  These  recommendations 
are  based  on  consensus  of  Canadian  experts  in 
infectious  diseases  and  microbiology.  They  are 
the  only  guidelines  to  address  antimicrobial  treat- 
ment from  an  age-related,  etiologic  perspective. 
SPONSOR:  The  development  of  these  guidelines 
and  the  technical  support  and  assistance  of  Core 
Health  Inc  in  preparing  this  manuscript  were  fun- 
ded through  an  unrestricted  educational  grant  from 
Abbott  Laboratones  Canada.  The  sponsoring  com- 
pany was  not  involved  in  determining  the  mem- 
bership of  the  consensus  group  or  the  content  of 
the  guidelines. 
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Comparison  of  Resting  Energy  Expenditure  Measured 

by  Indirect  Calorimetry  and  the  Harris-Benedict  Equation 

in  HIV-infected  Men  of  Normal  Body  Weight 

Jennifer  Muir  Bowers  MS  RD,  Robert  W  Scott  RRT,  and  Neil  M  Ampcl  MD 


The  Harris-Benedict  equation  (HBE)  is  routinely  ased  as  a  method  of  calculating 
energy  needs,  incorporating  weight,  height,  gender,  and  age  as  primary  fac- 
tors. For  patients  with  trauma,  surgery,  or  sepsis,  additional  stress  factors 
have  been  developed  and  applied  to  the  HBE  to  more  accurately  estimate  their 
energy  requirements.  However,  no  stress  factor  has  been  established  for  patients 
with  human  immunodeficiency  virus  (HIV)  infection.  The  goal  of  this  study 
was  to  compare  resting  energy  expenditure  (REE),  as  calculated  by  HBE 
(REEhbeI>  to  resting  energy  expenditure  measured  by  indirect  calorimetry 
(REEic)  among  a  group  of  HIV-infected  patients.  Twenty-nine  HIV-infected 
men  at  all  stages  of  HIV  infection  underwent  indirect  calorimetry  and  had 
the  HBE  simultaneously  calculated.  All  subjects  were  clinically  stable  and  had 
near  normal  body  weight  at  the  time  of  the  study.  REEu  and  REEhbk  were 
highly  and  significantly  associated  (r-  =  0.983;  p  <  0.0001 )  and  REEr  could 
be  estimated  by  the  equation  REEr  =  (REEhbkM  1-127).  Using  Bland-Altman 
analysis,  the  mean  difference  between  REEr  and  REEhbe  was  206.4  kcals 
(95%  CI,  -366.4  to  739.2),  suggesting  a  poor  agreement  between  the  two  mea- 
sures. REEr-  was  not  significantly  associated  with  peripheral  blood  CD4  lym- 
phocyte count  or  stage  of  HIV  illness.  These  data  suggest  that  even  among 
stable  male  HIV-infected  patients,  the  HBE  equation  may  not  accurately  pre- 
dict REE.  [Respir  Care  1 997;42(  1 1 ):  1 0 1 8- 1 02 1 1 


Introduction 

Malnutrition  contrihiitcs  to  both  niorbiclily  and  mortality 
iuiiong  individuals  wiili  liunum  iniinuniKlcHciciicy  type-1  (HIV) 
infection.'-  Factors  contributing  to  malnutrition  are  multi- 
factorial ;md  inekide  diminished  nutrient  intake,  malabsorption, 
opportunistie  mteetions.  medieation  side  elTeets,  socioeco- 
nomic issues,  and  psyehologieal  causes. 
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Although  there  have  been  several  publications  regarding 
altered  metabolism  among  persons  infected  with  HIV,  results 
ha\  e  been  conllicting.  For  example.  Hommes  and  colleagues' 
lotind  that  asymptomatic  HlV-int'ected  men  had  a  resting 
energy  expenditure  (REE)  that  was  significantly  higher  than 
REE  in  uninfected  control  subjects;  and  Grunfeld  ;md  co-work- 
ers^ found  that  RHH  increased  v\  ith  severity  of  HlV-associ- 
ated  illness.  On  the  other  hand,  Macallan  et  aP  reported  that 
energy  expenditure  among  HIV-infected  men  was  not  sig- 
nificantly different  from  reference  energy  expenditure  val- 
ues and  found  that  energy  expenditure  was  reduced  in  HIV- 
infected  men  dtiring  episodes  of  acute,  rapid  weight  loss. 

Various  calculations  ha\e  been  propt)sed  to  determine 
energy  requirements  during  nutrition  assessment.''  One  of  the 
most  commonly  used  methods  is  the  Harris-Benedict  equa- 
tion (HBF).  which  estimates  basal  energy  expenditure  based 
on  gender,  age,  height,  and  weight.'  The  HBE  was  originally 
derived  usinsj  healthv  subjects  and  is  a  reasonable  estimation 
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of  REE  in  these  subjects.''  Stress  factors  have  been  developed 
to  assess  total  energy  expenditure,  depending  on  individual 
disease  or  injury.**  However,  no  factors  or  recommendations 
for  caloric  needs  have  been  developed  specifically  for  HIV- 
infected  patients."'" 

Indirect  calorimetry  has  been  found  to  be  a  reliable  and 
accurate  way  to  estimate  REE. ' '  However,  compared  to  the 
HBE,  it  requires  both  extra  time  and  equipment.  In  this  study, 
we  endeavored  to  ascertain  if  REE  \';iried  significantly  between 
that  estimated  by  the  HBE  and  that  by  indirect  calorimetry, 
and  if  so,  whether  specific  characteristics,  such  as  stage  of 
HIV  illness,  or  levels  of  serum  albumin,  transferrin,  or  choles- 
terol affected  results.  Our  goal  was  to  determine  whether  a 
specific  factor  or  factors  could  be  applied  to  the  HBE  that  would 
more  accurately  estimate  energy  requirements  in  patients  with 
HIV  infection. 


Methods 


Subject  Population 


Twenty-nine  male  volunteers  were  recruited  from  the  HIV 
Clinic  at  the  Tucson  Veterans  Affairs  Medical  Center  and  stud- 
ied between  May  and  December  1995.  All  subjects  had  doc- 
umented HIV  infection,  were  not  hospitalized  or  acutely  ill, 
and  had  stable  body  weights  at  the  time  of  the  study.  The  study 
was  approved  by  the  Human  Subjects  Committee  of  the  Uni- 
versity of  Arizona,  and  informed  consent  was  obtained  from 
each  subject. 

Subject  Measurements 

Height,  weight,  and  age  were  recorded  on  all  subjects  at 
the  time  of  study.  Usual  body  weights  (UBW)  were  as  reported 
by  the  subjects.  Ideal  body  weights  (IBW)  were  obtained  by 
calculating  the  midpoint  of  the  weight  ranges  from  the  1983 
Metropolitan  Height-Weight  Tables"  based  on  the  patients" 
height  and  gender.  IBW%  (weight/IBW  x  100)  and  UBW% 
(weight/UBW  x  100)  were  calculated  for  each  subject.  Seiiim 
values  of  albumin,  transferrin,  cholesterol,  and  the  peripheral 
blood  CD4  lymphocyte  count  were  obtained  within  1  month 
of  the  study. 

Indirect  Calorimetry 

Resting  energy  expenditure  was  measured  by  indirect 
calorimetry  (REEic)  using  a  Sensor  Medics  2900  Metabolic 
Measurement  Cart  ( Yorba  Linda  CA)  by  a  respiratory  ther- 
apist trained  in  its  use.  The  cart  uses  a  mass  flow  meter,  a  zir- 
conium oxygen  analyzer,  and  a  non-dispersed  infrared  carbon 
dioxide  analyzer,  with  an  open  circuit  collection  technique. 
REEic  studies  were  performed  in  a  quiet,  temperature-con- 
trolled (24  °C)  room  on  subjects  who  had  fasted  for  6  to  8  hours 
and  had  rested  prone  for  20  to  30  minutes  before  the  test.  At 


the  time  of  measurement,  a  translucent  blue  plastic  hood  at- 
tached by  a  flexible  hose  to  the  metabolic  cart  was  placed  over 
the  subject's  head.  During  the  20-25  minute  period  of  mea- 
surement, subjects  were  mstnicted  to  lie  still,  breathe  nomially, 
and  not  fall  asleep.  Oxygen  consumption  (Vq:)  and  carbon  diox- 
ide production  (Vco:)  were  measured  from  expired  air.  REEjc 
per  day  was  measured  using  the  abbreviated  Wier  equation: '- 

REEic/day  (kcals)  =  [(3.94 )(Vo:)  + 
(l.ll)(Vco;)]  1440. 

t 
Energy^xpenditure  Calculation  from  the  HBE 

Resting  energy  expenditure  was  calculated  using  the  orig- 
inal HBE  (REEhbe)"  to  I  significant  digit: 

REEHBE/day  (kcals)  =  66.473  + 

(13.75)(Weight  in  kg) -I- (5.0033)(Height  in  cm) - 

(6.755)(Age  in  years). 

Statistical  Analysis 

Median  and  range  were  calculated  for  continuous 
variables.  Simple  linear  regression  analysis  without  y-inter- 
cept  was  used  to  compare  REEjc  to  REEhbe-  and  tests  of  cor- 
relation were  used  to  determine  the  association  between  REE 
and  continuous  clinical  variables.'^  The  method  of  Bland  and 
Altman'-"*  was  used  to  determine  the  level  of  agreement 
between  REEic  and  the  REEhbe-  To  do  this,  the  difference 
between  REEic  and  REEhbe  was  plotted  against  the  average 
value  for  REEic  and  REEhbe  for  each  subject.  From  this,  the 
mean  and  95%  confidence  interval  (CI)  for  the  differences 
between  REEic  and  REEhbe  were  calculated.''' 

Results 

Data  on  the  29  HIV-infected  male  subjects  are  shown  in 
Table  I .  As  can  be  seen,  IBW%  was  slightly  but  not  signif- 
icantly depressed  for  the  group  and  the  median  serum  albu- 
min and  cholesterol  levels  were  within  normal  limits.  The 
median  peripheral  blood  CD4  lymphocyte  count  was  below 
200/^L,  indicating  a  significant  level  of  immunodeficiency 
in  this  cohort.  Plasma  levels  of  HIV  RNA  were  not  available 
at  the  time  of  study. 

As  displayed  in  Figure  1.  REEhbe  and  REEic  were  sig- 
nificantly associated.  On  the  basis  of  this,  REEic  could  be  esti- 
mated using  a  correction  factor  of  1 . 1 27  to  REEhbe  (r"  =  0.983, 
p  <  0.0001 ).  This  relationship  was  similar  for  subjects  whose 
IBW%  was  > 1 00  and  <  100  (data  not  shown).  However,  when 
assessed  by  Bland- Altman  analysis,  the  degree  of  agreement 
between  REEic  and  REEhbe  was  poor  and  varied  with  the 
average  REE  value  (Fig.  2).  The  bias,  or  mean  difference 
between  the  REEic  and  REEhbe-  was  206.4  kcals/day  (95% 
CI, -326.4  to  739.2). 
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Table  1 .      General  characteristics  of  the  29  HIV-infected  men 
in  the  study. 


Characteristic 


Median 


Range 


Age  (years) 

29 

Weight  (kg) 

29 

UBW  (kg) 

29 

UBW% 

29 

IBW  (kg) 

29 

1BW% 

29 

CD4  lymphocyte  count//YL 

29 

CD4  count  C/f ) 

29 

Albumin  (g/dL) 

29 

Cholesterol  (mg/dL) 

17 

Transferrin  (mg/dL) 

12 

40 

66.4 

72.7 

93.7 

75.5 

91.9 

173 
9 
3.8 

124 

269 


28-69 

47.3-132.7 

58.0-123.2 

77.3-107.7 

51. 1-91.9 

67.4-144.4 

5-1183 

1^3 

2.1^.6 

85-209 

194-404 


3000  1 


2600 


y  2200 
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Fig.  1 .  Linear  regression  analysis  without  y-intercept  comparing 
the  energy  expenditure,  as  measured  by  the  HBE  (REEhbe.  x- 
axis),  to  the  resting  energy  expenditure  (REEic.  y-axis).  as  mea- 
sured by  indirect  calorimetry. 
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Fig.  2.  Bland-Altman  analysis'^  plotting  the  average  value  of  rest- 
ing energy  expenditure  (average  REE  in  kcals/day,  x-axis)  mea- 
sured by  indirect  calorimetry  (REEic)  and  by  the  HBE  (REEhbe) 
against  the  difference  in  REE  in  kcals/day  between  the  2  methods 
(y-axis).  CI  indicates  confidence  interval. 

No  .significant  correlation  was  found  between  REEic  and 
serum  albumin,  CD4  lymphocyte  count,  cholesterol,  or  trans- 
ferrin among  the  subjects.  However,  the  UBW%  was  posi- 


tively and  significantly  correlated  to  REEic  (Table  2).  In  addi- 
tion, there  was  no  significant  association  between  REEic  and 
whether  the  patient  had  a  clinical  diagnosis  of  acquired  immun- 
odeficiency syndrome,  or  AIDS  (p  =  0.606). 

Table  2.      Correlation  between  resting  energy  expenditure  as  measured 
by  indirect  calorimetry  and  other  factors. 


Factor 


Correlation 
Coefficient 


95% 

Confidence 

Interval 


p  Value 


Albumin 
CD4  count/pL 
UBW% 
Cholesterol 
Transferrin 


29 
29 
29 

17 
12 


-0.18 

-0.12 

0.39 

0.10 

-0.24 


-0.51  to  0.20 
-0.47  to  0.25 
0.02  to  0.66 
-0.40  10  0.56 
-0.73  to  0.37 


0.351 
0.524 
0.037 
0.695 
0.429 


UBW%  =  percent  of  usual  body  weight. 


Discussion 

Accurate  energy  requirement  calculations  are  important 
in  HIV-infected  patients  because  inadequate  energy  con- 
sumption can  result  in  weight  loss.  Weight  status  is  directly 
correlated  with  length  of  survival  in  HIV  infection. '  The  results 
of  this  study  demonstrate  that  a  commonly  used  method  to 
estimate  energy  expenditure,  the  HBE.  resulted  in  an  over- 
all underestimation  when  compared  to  indirect  calorimetry. 
Such  a  deficit,  if  not  corrected  over  time,  could  result  in  marked 
weight  loss  with  a  resultant  decrease  in  immune  function  and 
an  increased  susceptibility  to  infection  and  otlier  opportunistic 
processes  in  patients  infected  with  HIV.'* 

This  was  a  relatively  small  study  using  an  all  inale  HIV- 
infected  population  in  which  none  of  the  subjects  was  acutely 
ill  and  none  was  experiencing  acute,  significant  weight  loss 
at  the  time  of  study.  Therefore,  caution  must  be  exercised 
in  generalizing  these  results  to  other  groups  of  HIV-infected 
individuals,  particularly  to  women  and  to  those  acutely  ill 
with  evidence  of  malnourishment.  Howexer.  these  results  indi- 
cate that  not  only  does  the  HBE  tend  to  underestimate  caloric 
needs  among  HIV-infected  patients,  but  that  there  is  a  poor 
agreement  between  REEhbe  and  REEic  when  values  are 
assessed  by  Bland-Altman  analysis.  These  data  suggest  that 
the  values  obtained  for  energy  expenditure  by  HBE  and  indi- 
rect calorimetry  may  not  he  interchangeable.  Future  studies 
using  larger  numbers  of  subjects  with  broader  ranges  of  body 
weights  and  clinical  illness  will  be  required  to  more  precisely 
address  this  issue. 

■Adequate  energy  intake  is  vital  in  HIV-infected  patients 
to  prevent  exacerbation  of  their  compromised  nutritional  sta- 
tus. The  measurement  of  REE  by  indirect  calorimetr>'  is  based 
on  both  oxygen  consumption  and  carbon  dioxide  excretion" 
and  allows  for  a  more  accurate  determination  of  energy  expen- 
diture than  the  HBE.'''  which  is  based  on  weight,  height,  and 
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age.  If  the  HBE  is  used  to  determine  the  caloric  requirements 
of  a  stable  man  with  HIV  infection,  our  data  suggest  that  a 
1 . 1 27  stress  factor  should  be  applied.  A  better  approach,  how- 
ever, might  be  to  measure  energy  expenditure  by  indirect  6. 
calorimetry.  Energy  requirements  may  need  to  be  further 
adjusted  if  fever,  infection,  or  malabsorption  are  present  or 
if  there  has  been  recent  trauma  or  surgery.*'^ 

8. 
Conclusion 

9. 

In  HIV-infected  men  of  normal  body  weight,  HBE  under- 
estimates energy  expenditure  measured  by  indirect  calorime- 
try by  a  factor  of  1.127.  By  Bland-Altman  analysis,  mea-  jq. 
surement  of  energy  expenditure  by  HBE  and  indirect 
calorimetry  are  not  in  close  agreement.  Of  clinically  measur- 
able factors  associated  with  HTV  infection  and  nutrition,  REE"^  ' ' 
was  found  to  be  significantly  correlated  only  with  UBW%.  p 
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Is  Tracheal  Pressure  Ventilator  Control  Comparable 
to  an  Equivalent  Level  of  Pressure  Support  Ventilation? 

Paul  B  Blanch  BA  RRT  and  Michael  J  Banner  PhD  RRT 


INTRODUCTION:  An  additional  resistive  work  of  breathinj;  is  imposed  by 
the  breathing  apparatus  (endotracheal  tube  [ETT]  plus  ventilator)  upon  all 
spontaneously  breathing  patients  (WOBi)  receiving  ventilatory  support,  pre- 
disposing some  to  respiratory  muscle  fatigue  and  ventilator  weaning  intol- 
erance. Manually  setting  a  level  of  pressure  support  ventilation  (PSV)  and 
tracheal  pressure  ventilation  control  (TPVC)  has  been  advocated  for  man- 
aging patients  adversely  affected  by  VVOBi.  TPVC  diflers  from  PSV  by  requir- 
ing the  site  of  ventilator  control  to  be  located  at  the  carinal  end  of  the  ETT 
instead  of  within  the  breathing  circuit  and  by  automatically  and  continu- 
ously adjusting  the  level  of  positive  pressure  applied.  We  sought  to  deter- 
mine which  patients  are  likely  alTected  by  increased  WOHi  and  to  compare 
TPVC  and  PSV.  MATERIALS  &  METHODS:  Using  a  spontaneously  breath- 
ing lung  model,  we  varied  spontaneous  effort  by  gradually  increasing  the 
peak  inspiratory  flow  (PIFR)  and  tidal  volume  {\j)  and  measured  WOBi 
during  continuous  positive  airway  pressure  (CPAP),  PSV,  and  TPVC  at  13 
different  flows  and  volumes.  Under  the  13  conditions,  we  measured  PIFR, 
airway  pressure,  and  Vt  provided  by  TPVC  and  an  equivalent  level  of  PSV. 
RESULTS:  The  model  clearly  demonstrates  that  WOBi  changes  directly  with 
PIFR  and  \y.  ie.  the  greater  the  demand  the  greater  the  WOBi  and  vice  versa. 
When  compared  to  TPVC  at  high  inspiratory  demands,  CPAP  at  5  cm  HiO 
and  PSV  at  5  cm  H2O  resulted  in  significantly  greater  WOBi  than  TPVC 
(0.98  and  0.89  vs  0.20  J/L,  respectively).  Furthermore,  under  most  condi- 
tions, when  compared  to  manually  setting  an  equivalent  level  of  PSV,  TP\  C 
provides  significantly  higher  flows  ( 1 18  vs  96  L/min)  and  a  Vt  closer  to  that 
demanded  by  the  patient.  CONCLUSIONS:  Labile  breathing  patterns  result 
in  variations  in  PIFR  and  Vj  that  directly  affect  \\ OB].  Thus,  whenever 
breathing  patterns  change,  patients  require  different  levels  of  PSV  to  com- 
pensate for  changing  levels  of  WOB|.  When  compared  to  a  manually-set  level 
of  PS\',  TPVC  proved  more  responsive.  v\as  in  closer  synchrony  with  the 
patient,  was  capable  of  providing  automatic  and  variable  levels  of  pressure 
assist,  and  was  able  to  compensate  for  most  of  the  WOBi  encountered.  [Respir 
Care  1997;42(llj:1022-1033J 
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Introduction 

Therapeuiic  advantages  gained  by  mechanical  ventila- 
tion include  the  maintenance  of  adequale  gas  exchange  and 
a  decrease  in  physiologic  work  of  breathing  (WOBphys)- 
Current  ventilatory  practice  allows  most  patients  to  breathe 
spontaneously.  p;inicul;irly  during  the  weanitig  process.  How- 
ever, virtually  all  unassisted  and  many  assisted  breaths  are 
encumbered  by  an  additional,  predominantly  How-resistive, 
workload  known  as  the  itnposed  work  of  breathing  (WOB|). 
ie.  the  work  pcrfonned  hy  tlie  patient  to  breathe  spontaneously 
through  the  entire  breathing  apparatus.  Under  tnost  cir- 
cutnslances,  WOB|  is  delertnined  pritiiarily  by  the  endo- 
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tracheal  tube  (ETT).'-  Nevertheless,  measurable  pressure 
drops  exist  across  each  of  the  remaining  components  of  the 
breathing  apparatus  and.  thus,  each  contributes  to  the  total 
WOBi.  The  breathing  apparatus  is  properly  defined  as  the 
ETT,  ventilator,  breathing  circuit,  and  humidifier.'  In  addi- 
tion to  flow-resistive  work,  mechanical  ventilators  introduce 
other,  more  complex  factors  contributing  to  WOBi:  the  work 
to  trigger  a  ventilator  ON  (ie,  to  initiate  inspiratory  flow),'* 
the  relative  flow  or  pressure  target  used  during  the  post-trig- 
ger phase,-'^  and  breath  termination  (cycling)  criteria.'*  Intu- 
bated and  spontaneously  breathing  patients,  therefore, 
encounter  a  total  work  of  breathing  (WOBtot)  that  exceeds 
their  own  WOBrhys-'"''  stated  mathematically: 


WOBtot  =  WOBphys  +  WOB, 


[1] 


For  some  patients,  WOBj  represents  a  formidable  addi- 
tional workload.'  '-  To  help  patients  overcome  WOB],  pres- 
sure support  ventilation  (PSV)  is  frequently  recommended.'''*'" 
However,  our  experiences,  prior  to  the  advent  of  PSV,  sug- 
gest that  not  all  ventilator  patients  require  PSV.  Colgan  et 
al"  studied  respiratory  mechanics,  blood  gases,  and  intra- 
pulmonary  shunting  in  patients  before  and  after  extubation 
and  discovered  that,  for  most  patients,  the  ETT  has  no  effect 
on  these  variables.  Nunn  et  al'"*  reported  that  patients  tolerate 
fixed  upper  airway  obstruction,  except  when  minute  venti- 
lation becomes  abnormally  high.  It  follows  that  while  some 
ventilator  patients  tolerate  WOBi,  others  do  not.  For  the  clin- 
ician, this  poses  a  2-part  dilemma:  Which  patients  require 
additional  \entilatory  assistance  to  overcome  WOBi,  and  How 
much  support  do  they  need'?  If  we  provide  too  much  venti- 
latory support,  the  respiratory  muscles  do  little  or  no  work, 
predisposing  them  to  disuse  atrophy.'^  Insufficient  support 
risks  respiratory  muscle  fatigue.  In  either  case,  the  duration 
of  mechanical  ventilation  may  be  needlessly  prolonged — for 
reconditioning  if  respiratory  muscles  atrophy  and  for  rest  if 
they  are  chronically  fatigued." 

Several  years  ago,  we  reported^  a  related  finding — one  that 
offered  a  potential  solution  to  the  conundrum  surrounding 
the  issue  of  WOBi  (that  is,  if  the  airway-pressure-sensing  line 
of  a  mechanical  ventilator  is  repositioned  to  sense  pressure 
at  the  distal  or  carinal  end  of  the  ETT,  WOBi  during  spon- 
taneous breathing  can  be  dramatically  reduced).  Under  some 
study  conditions,  WOBi  was  reduced  by  nearly  400*^.'  These 
findings  have  since  been  reaffirmed"'  and  described  in  greater 
detail  using  an  in-vitio  model'  and  in  patients  with  acute  res- 
piratory failure.'-  The  strategy  of  relocating  the  pressure-sens- 
ing site  was  originally  termed  tracheal  pressure-triggering 
(TPT)  to  distinguish  it  from  conventional  airway  pressure- 
triggering  (CPT).  In  retrospect,  it  seems  that  this  term  may 
have  been  misleading  because  most  modem  mechanical  ven- 
tilators use  pressure  signals  (usually  derived  at  or  near  the 
Y-piece  of  the  breathing  circuit)  for  more  than  simply  trig- 
gering. In  addition  to  triggering,  modem  ventilators  use  these 


same  pressure  signals,  in  combination  with  high-speed  flow 
valves  and  microprocessors,  to  form  feed-back  loops  capa- 
ble of  precisely  regulating  the  level  of  pressure  applied  and 
in  determining  the  precise  moment  to  terminate  each  breath 
(cycling).  Changing  the  pressure-sensing  location  to  the  cari- 
nal end  of  the  ETT  affects  the  entire  process  often  referred 
to  as  ventilator  control.  In  light  of  this,  the  term  TPVC  seems 
not  only  more  accurate,  but  more  descriptive  as  well;  we  there- 
fore employ  it  throughout  this  paper. 

TPVC  has  been  found  useful  not  only  for  its  work-spar- 
ing effects  but  also  for  its  ability  to  automatically  increase 
and  decrease  in  direct  response  to  changes  in  WOBi.  TPVC 
provides  a  large,  PSV-hke,  pressure-assist  when  patient  ven- 
tilatory demands  are  high,  yet  little  or  no  pressure-assist  when 
minute  ventilatory  demands  are  normal.'  ''■'*  We  believe  that 
TPVC  solves  the  previously  mentioned  conundrum:  only 
patients  exhibiting  high  ventilatory  demands  receive  a  pres- 
sure-assist and  the  amount  of  assist  is  continuously  and  auto- 
matically tailored  to  demand.  We  believe  these  features  are 
exceptionally  beneficial  and  recommend  TPVC  for  all  spon- 
taneously breathing  patients.''  Others,  however,  disagree.  They 
variously  attribute  TPVC's  effects  to  "inadvertent  pressure- 
assist'""'  or  simply  to  PSV"  and  further  contend  that  TPVC 
is  not  measurably  different  from  an  equivalent  manually-set 
level  of  PSV"'"  and,  therefore,  not  needed.  Maclntyre"*  re- 
cently took  a  provocative  stance  stating  that  TPVC  (actually, 
he  used  the  term  TPT)  may  be  more  responsive  than  a  com- 
parable level  of  PSV.  He  further  suggests  that  comparing 
TPVC  to  PSV"'"  might  be  too  simplistic  and  that  TPVC 
deserves  more  study. '^ 

Although  it  seems  unlikely  that  a  manually  adjusted  PSV 
level  could  duplicate  the  automaticity  inherent  with  TPVC, 
we  believe  Maclntyre  is  correct:  the  question  of  equivalency 
between  a  manually-set  level  of  PSV  and  TPVC  remains,  to 
date,  unanswered. 

We  tested  the  hypothesis  that  ventilatory  demands  play  an 
important  role  in  determining  the  extent  and  magnitude  of 
WOBi.  We  also  tested  the  hypothesis  that  TPVC  and  an  equiv- 
alent manually-set  level  of  PSV  are  different;  and,  that  in 
response  to  patient  effort,  each  produces  a  measurably  dif- 
ferent flow,  pressure,  and  tidal  volume. 


Materials  &  Methods 


Lung  Model 


A  spontaneously-breathing  patient  was  simulated  using 
an  in-vitro  mechanical  model,  similar  to  that  described  by 
Katz  et  al.'"  This  model  uses  a  modified  Michigan  Instru- 
ments Model  2600  Training/Test  Lung  (TTL),*  a  2-cham- 


*Suppliers  of  commercial  products  are  listed  m  the  Product  Sources  sec- 
tion following  the  text. 
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bered,  spring-and-bellows  test  lung.  The  device  is  modified 
by  fastening  a  metal  bar  to  one  bellows  of  the  TTL — when 
that  particular  lung,  the  driver  side,  is  mechanically  inflated, 
the  bar  lifts  the  contralateral  lung,  the  'patient'  side.  Lifting 
the  patient-side  bellows  generates  a  subambient  (or  below- 
baselinc)  intralung  pressure,  thereby  simulating  spontaneous 
inhalation.  The  spontaneously  breathing,  patient  side  of  the 
TTL  is  then  attached  to  a  second  mechanical  ventilator,  which 
is  monitored  and  tested  as  it  provides  assisted  and  unassisted 
spontaneous  breaths. 

The  driver-side  lung  of  the  TTL  was  set  to  a  compliance 
of  approximately  0.04  L/cm  H^O  and  ventilated  using  a  Hamil- 
ton Veolar  ventilator.  TTie  patient-side  lung  was  set  to  a  com- 
pliance of  0.05  L/cm  H2O  and  ventilated  using  a  modified 
Nellcor  Puritan  Bennett  7200ae  ventilator  (Fig.  1 ).  The  7200ae 
ventilator  was  modified  so  that  it  could  sense  pressure  at  either 
the  conventional  site  (inside  the  ventilator  within  the  expi- 
ratory limb  of  the  breathing  circuit)  or,  by  turning  a  3-way 
stopcock,  at  the  carinal  end  of  the  ETT.  A  disposable  cor- 
rugated breathing  circuit  was  connected  to  an  8.0-nim  inter- 
nal diameter  (ID)  ETT,  a  humidifier,  and  to  the  7200ae  ven- 
tilator. The  humidifier  was  kept  approximately  half  full  to 
simulate  average  ICU  conditions.  The  humidifier  heat  con- 
trol remained  off  throughout  the  experiments. 

The  patient-side  lung  of  the  TTL  was  first  attached  to  a 
variable-orifice  flow  sensor,  followed  by  a  15-mm-ID  plas- 
tic adapter  modified  to  incorporate  a  tapered  hole  used  as  a 
pressure-sensing  site  (Fig.  1 ).  Pressure  signals  obtained  from 
the  carinal  sensing  site  within  the  15-mm-ID  adapter  were 
transmitted  via  3.175-mm-ID  (1/8  in.  ID)  plastic  tubing  to 
a  respiratoi"y  monitor  and  to  the  3-way  stopcock  placed  in  the 


pressure-sensing  apparatus  of  the  72(X)ae  ventilator.  The  other 
end  of  the  15-mm-ID  plastic  adapter  was  attached  to  a  model 
trachea,  that  was  intubated  with  the  ETT.  For  measuring  air- 
way pressure,  a  strip-chart  recorder  was  attached  via  3. 1 75- 
mm-ID  (1/8  in.  ID)  plastic  tubing  to  the  patient  Y-adapter  of 
the  breathing  circuit. 

The  driving  ventilator  for  the  model  was  set  to  deliver  a 
continuous  positive  airway  pressure  (CPAP)  of  5  cm  HiO  and 
a  sinusoidal  inspiratory  flow  waveform.  Inspiratory  time  was 
set  at  approximately  307f  of  the  total  respiratory  cycle,  which 
was  in  turn  adjusted  to  4  seconds,  yielding  a  breathing  fre- 
quency of  15  breaths/min. 

The  patient-side  ventilator  (7200ae)  was  adjusted  to  deliver 
a  CPAP  of  5  cm  H2O,  at  a  sensitivity  of -2  cm  H2O.  Except 
where  noted,  these  settings  were  maintained,  regardless  of 
mode,  throughout  the  experiments.  Ventilatory  mode  was  var- 
ied as  described  in  the  experimental  protocol. 

Modeling  Varying  Patient  Ventilatory  Demands 

WOBi  is  mathematically  defined  as  a  function  of  the  pres- 
sure drop  (below-baseline  pressure),  measured  at  the  carinal 
end  of  the  ETT  (Pett).  and  tidal  volume  ( Vj): 


WOBi  =  j  Pett  ■  dVy 


[2] 


The  respiratory  monitor  we  used  unfortunately  does  not 
directly  measure  WOBi.  Rather,  the  monitor  measures  and 
displays  patient  work  of  breathing,  or  WOBjot-  To  obtain 
accurate  WOBi  values,  the  displayed  work  values  were  'cor- 
rected" as  explained  in  the  Appendix. 


Strip  Chart  Recorder 


Driver-Side  Ventilator 


Modified  Test  Lung 


Respiratory 
Monitor 


Fig   1   The  mechanical  lung  model  with  ancillary  equipment  used  to  simulate  a  sponta- 
neously-breathing patient. 
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From  Equation  2,  it  follows  that  changes  in  either  Rett. 
Vj,  or  both  result  in  variations  in  WOB].  Spontaneous  Vx 
changes  in  direct  response  to  patient  effort,  whereas  Pett 
changes  for  a  number  of  reasons,  not  all  controlled  by  the 
patient  (for  example,  resistance  of  the  ETT  caused  by  changes 
in  its  caliber  resulting  from  kinks  or  partial  occlusion  by 
mucus,  variations  in  the  patient  peak  inspiratory  flow  [PIFR] 
demand,  and  alterations  in  the  selected  ventilator  sensitiv- 
ity or  cycling  criteria).  Because  Vj  and  PIFR  can  be  deter- 
mined by  the  patient  and  change  frequently,  particularly  in 
an  ICU  setting,  they  were  varied  during  this  study.  Fur- 
thermore, these  variables  were  covaried.  as  may  occur  in  a 
clinical  setting  (when  Vx  varies,  PIFR  often  concomitantly 
varies  in  the  same  direction).  This  covariance  makes  phys- 
iologic sense.  WOB  is  better  minimized  by  maintaining  the 
duration  of  muscular  effort  and  preserving  a  comfortable  ratio 
of  inspiratory-to-expiratory  time  (I:E). 

Based  on  measurements  taken  directly  from  the  in-line 
respiratory  monitor,  the  Vx  on  the  driving  ventilator  was 
progressively  increased,  producing  Vxs  of  300  to  900  mL 
in  50-mL  increments  in  the  patient  lung.  By  maintaining 
the  inspiratory  time  at  approximately  309c  of  the  respira- 
tory cycle,  PIFR  simultaneously  and  proportionally  varied 
with  increasing  Vx.  By  matching  the  first  Vx  (300  mL)  with 
a  PIFR  of  30  L/min,  PIFR  increased  concomitantly  with  Vx 
(for  each  50-mL  increase  in  Vx.  the  PIFR  increased  approx- 
imately 5  L/min).  In  several  instances  when  the  selected  Vx 
did  not  produce  the  desired  PIFR,  the  inspiratory  time  con- 
trol had  to  be  slightly  adjusted.  This  strategy  yielded  13  dif- 
ferent but  clinically  relevant  combinations  of  Vx  and  PIFR. 
Using  this  methodology  produced  VxS  that,  when  expressed 
in  centiliters  (cL)  instead  of  mLs,  corresponded  exactly  to 
PIFR,  expressed  in  L/min  (ie,  30  cL  and  30  L/min,  35  cL 
and  35  L/min). 

Ventilators  are  programmed  to  provide  gas  flow  in  response 
to  patient  demand.  For  a  variety  of  reasons,  this  flow  may  be 
more  or  less  than  that  demanded  by  the  patient.  To  ensure  that 
each  of  the  13  patient-demanded  Vx  and  PIFR  test  combi- 
nations were  completely  independent  of  the  flow  and  volume 
demands  produced  by  the  patient  ventilator,  the  driving  ven- 
tilator was  adjusted  only  after  disconnecting  the  patient  ven- 
tilator from  the  simulated  patient.  After  reconnecting  the  patient 
ventilator  and  ETT,  measurements  of  the  ventilator's  response 
in  each  tested  mode  under  each  of  the  13  patient  ventilatory 
demands  were  made. 


at  least  5  individual  breaths  were  recorded  during  each  of  the 
3  modes  at  each  of  the  13  tested  combinations. 

Experiment  2:  Protocol  for  Comparing  TPVC  and  an 
Equivalent  Level  of  PSV.  As  in  Experiment  1,  the  13  com- 
binations of  Vx  and  PIFR  were  adjusted  in  sequence.  Begin- 
ning with  the  first  Vx  and  PIFR  combination  (30  cL  [300  mL] 
and  30  L/min),  the  ventilator  was  set  to  deliver  TPVC.  Data 
on  PIFR,  airway  pressure.  Vx,  and  WOB]  for  a  minimum  of 
5  individual  TPVC  breaths  were  recorded  directly  from  the 
respiratory  and  pressure  monitors. 

The  pressure-sensing  apparatus  within  the  ventilator  was 
then  switched  to  sense  pressure  at  the  conventional  site,  and 
the  ventilator  was  set  to  provide  PSV.  An  equivalent  level  of 
PSV  was  adjusted  by  increasing  the  PSV  level  until  the  mea- 
sured WOB]  was  as  close  as  possible  to  the  average  measured 
during  the  preceding  TPVC  run.  Data  were  again  recorded 
for  PIFR,  airway  pressure,  Vx,  and  WOBj.  for  a  minimum  of 
5  individual  breaths. 

Following  completion  of  data  collection  during  the  equiv- 
alent level  of  PSV  run.  the  PSV  mode  was  turned  off,  the 
pressure-sensing  apparatus  returned  to  the  TPVC  configu- 
ration, the  ventilator  circuit  disconnected,  and  the  next  Vx 
and  PIFR  combination  adjusted.  Each  of  the  aforementioned 
steps  were  repeated,  including  readjustment  of  the  equiva- 
lent level  of  PSV,  until  each  of  the  1 3  Vx  and  PIFR  com- 
binations had  been  tested. 

All  instruments  used  during  the  experiment  were  calibrated 
and  operated  according  to  manufacturers'  specifications.  Cal- 
ibration was  verified  using  a  3-liter  calibration  syringe  and 
a  calibration  analyzer. 

After  completing  the  two  experiments,  the  7200ae  was 
compared  to  a  Bird  8400STi.  For  this  comparison,  the  model 
was  adjusted  to  a  Vx  of  60  cL  (600  mL)  and  a  PIFR  of  60 
L/min.  CPAP  was  reduced  to  zero  on  both  the  driver  and  pa- 
tient ventilators,  but  sensitivity  remained  at  -2  cm  H^O.  Fin- 
ally, the  exhalation  valve  housing  on  the  8400STi  was  mod- 
ified so  that  the  pressure-sensing  site  could  be  easily  switched 
between  the  conventional  and  the  carinal  site  (as  was  done 
on  the  7200ae)  by  turning  a  stopcock.  Real-time  flow,  pres- 
sure, and  volume  tracings  were  made,  and  WOBi  was  mea- 
sured with  each  of  the  2  ventilators,  under  3  separate  conditions: 
( 1 )  spontaneous  breathing,  (2)  TPVC,  and  (3)  at  a  PSV  level 
equivalent  to  TPVC  (determined  in  Experiment  2  as  approx- 
imately 7  cm  HiO). 


Evaluation  Methods 

Experiment  1:  Protocol  for  Measuring  WOBj.  We  var- 
ied Vx  and  PIFR  as  described  and  measured  WOBi  (see 
Appendix)  during  spontaneous  CPAP  set  at  5  cm  H2O,  PSV 
set  at  5  cm  H2O  (PSV5),  and  with  TPVC.  To  accomplish  this, 
the  Pett  and  flow  signals  sensed  at  the  patient  side  of  the  TTL 
were  directed  into  the  respiratory  monitor  (Fig.  1 ).  Data  from 


Statistical  Analysis 

Data  for  WOBi,  PIFR,  peak  airway  pressure,  and  Vx.  from 
each  set  of  13  Vx  and  PIFR  combinations  in  the  2  experiments, 
were  averaged  and  standard  deviations  (SD)  calculated.  Data 
comparing  the  dependent  variable,  WOBi,  between  the  dif- 
ferent modes  tested  in  Experiment  1  were  analyzed  at  each 
Vx  and  PIFR  combination  using  a  1 -factor  analysis  of  vari- 
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ance.  Multiple  comparisons  were  analyzed  using  the  Tukey 
HSD  method.  Data  comparing  the  dependent  variables:  PIFR, 
peak  airway  pressure,  and  Vj  between  TPVC  and  an  equiv- 
alent level  of  PS  V  obtained  at  each  different  Vj  and  Pira  com- 
bination, were  analyzed  using  unpaired  /  tests.  Statistical  sig- 
nificance would  be  established  at  a  =  0.05. 

All  averaged  data  were  plotted,  and  to  mathematically  model 
and  visually  demonstrate  trends,  least-squares  linear  or  poly- 
nomial regression  equations  were  fitted  to  corresponding  data. 

Results 

In  Experiment  1,  regardless  of  the  inspiratory  flow  and 
volume  demands,  measured  WOB]  was  greatest  during  CPAP, 
less  during  PSV5,  and  least  during  TPVC  (Fig.  2).  Fur- 
thermore, in  direct  response  to  simulated  increasing  inspi- 
ratory demands,  CPAP  demonstrated  a  significantly  larger 
increase  in  WOBi.  When  compared  to  PSV5.  CPAP  increased 
WOBi  by  10%  (0.98  vs  0.89  J/L).  and.  when  compared  to 
TPVC,  by  490%  (0.98  vs  0.20  J/L).  Data  for  CPAP  were  sta- 
tistically different  from  those  during  PSV5  and  TPVC  at  all 
tested  levels  of  PIFR  and  V , .  TPVC  and  PSV5  were  essen- 
tially the  same  up  to  a  PIFR  of  40  L/min  but  statistically  dif- 
ferent at  all  other  levels  thereafter. 


-    0,8 


Peak  Inspiratory  Flow  Demand  (Umin) 
and  Tidal  Volume  Demand  (cL) 

Fig.  2.  Work  imposed  by  the  breathing  apparatus  measured  in 
joules  per  liter  (J/L)  of  ventilation  during  continuous  positive  airway 
pressure  (CPAP)  (open  circles),  pressure  support  ventilation  (PSV) 
set  at  a  level  of  5  cm  HjO  (solid  triangles),  and  tracheal  pressure 
ventilator  control  (TPVC)  (open  squares)  plotted  against  peak 
inspiratory  flow  demand  (LVmin)  and  tidal-volume  demand  (cL). 
Data  are  mean  (SD).  Note  that  with  TPVC  only,  imposed  work  of 
breathing  was  essentially  zero  at  all  inspiratory  demands.  cL  =  cen- 
tiliter, or  L710. 


In  Experiment  2  under  most  conditit)ns.  measured  PIFR 
was  significantly  greater  during  TPVC  than  during  an  equiv- 
alent manually-set  level  of  PSV.  For  instance,  at  a  PIFR 
demand  of  90  L/min.  TPVC  supplied  approximately  23%  (118 
vs  96  L/min)  more  How  in  direct  response  to  demand.  There 
were  two  exceptions:  PIFR  demands  of  .'^O  and  35  L/min.  At 


30  L/min.  the  measured  PIFR  was  greater  during  an  equi\- 
alent  level  of  PSV,  and  there  was  no  difference  at  a  PIFR 
demand  of  35  L/min  (Fig.  3).  TPVC  produced  a  variable  effect 
on  the  eventual  peak  airway  pressure  (Fig.  4).  As  a  result,  at 
PIFR  demands  <  45  L/min  and  >  70  L/min,  the  measured  peak 
airway  pressure  during  TPVC  was  significantly  greater  than 
during  an  equivalent  level  of  PSV.  At  PIFR  demands  of  45 
and  70  L/min,  peak  airway  pressure  was  not  different,  and, 
between  45  and  70  L/min,  peak  airway  pressure  was  greater 
during  an  equivalent  le\  el  of  PSV.  In  temis  of  measured  Vj, 
under  every  tested  combination  of  PIFR  and  Vj.  an  equiv- 
alent level  of  PSV  produced  a  significantly  higher  measured 
Vt  (Fig.  5).  At  a  Vt  demand  of  90  cL  (900  mL)  and  90  L/min 
for  example,  the  manually  adjusted,  equivalent  level  of  PSV 
overinfiated  the  lung  model  by  14%,  compared  to  8%  dur- 
ing TPVC  (1030  vs  972  mL). 
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Peak  Inspiratory  Row  Demand  (LVmin) 
and  Tidal  Volume  Demand  (cL) 

Fig.  3.  Measured  peak  inspiratory  flow  (Limin)  for  tracheal  pres- 
sure ventilator  control  (TPVC)  (open  squares)  and  an  equivalent 
manually-set  level  of  pressure  support  ventilation  (one  producing 
the  same  measured  imposed  work  of  breathing  as  TPVC)  (solid  tri- 
angles) plotted  against  peak  inspiratory  flow  (LVmin)  and  tidal  vol- 
ume demands  (cL).  The  line  of  Identity  represents  a  measured 
peak  inspiratory  flow  equal  to  that  demanded  by  the  sponta- 
neously-breathing model  without  influence  of  the  mechanical  venti- 
lator. Data  are  mean  (SD).  cL  =  centiliter,  or  L71 0. 


The  relationship  between  the  PIFR  and  V  ]  demands  and 
the  level  of  PSV  manually  set  by  tlie  clinician  required  to  equal 
llie  work-sparing  effect  of  TPVC  at  that  demand  (Fig.  6)  was 
best  characterized  by  a  linear  model.  For  example,  PSV  set 
at  approximately  7  cm  H;0  is  required  at  a  PIFR  demand  of 
60  L/min  and  PSV  set  at  14  cm  H:0  is  required  at  a  PIFR 
demand  of  90  L/min  to  decrease  WOBj  to  thai  observed  dur- 
ing TPVC. 

To  compare  applied  pressure  during  a  TPVC  breath  to  an 
equivalent,  manually-set  level  of  PSV  breath,  under  condi- 
tions of  a  PIFR  of  90  IVmin  and  Vj  of  90  cL  (900  mL).  a  sam- 
pling of  40  equally-spaced  ( 1  each  100  ms)  individual  points 
were  taken  from  the  real-time  plots  of  airway  pressure.  Data 
were  then  overlaid,  producing  a  composite  graph  combining 
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Peak  Inspiratory  Flow  Demand  (Umin) 
and  Tidal  Volume  Demand  (cL) 

Fig.  4.  Measured  peak  airway  pressure  (cm  H2O)  during  traclneai 
pressure  ventilator  control  (TPVC)  (open  squares)  and  an  equiva- 
lent manually-set  level  of  pressure  support  ventilation  (PSV)  (one 
producing  the  same  measured  imposed  worl<  of  breatfiing  as 
TPVC)  (solid  triangles),  plotted  against  peak  inspiratory  flow 
demand  (Umin)  and  tidal  volume  (cL).  Data  are  mean  (SD).  cL  = 
centiliter,  or  L/10. 
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Peak  Inspiratory  Flow  Demand  (L/min) 
and  Tidal  Volume  Demand  (cL) 

Fig.  5.  Measured  tidal  volume  (L)  during  tracheal  pressure  ventila- 
tor control  (TPVC)  (open  squares)  and  an  equivalent  manually-set 
level  of  pressure  support  ventilation  (PSV)  (one  producing  the 
same  measured  imposed  work  of  breathing)  (solid  triangles),  plot- 
ted against  peak  inspiratory  flow  (PIFR)  demand  (Umin)  and  tidal 
volume  (cL).  The  line  of  identity  represents  a  measured  Vj  equal  to 
that  demanded  by  the  spontaneously-breathing  model  without 
influence  of  the  mechanical  ventilator.  Data  are  mean  (SD).  cL  = 
centiliter,  or  L710. 


Peak  Inspiratory  Flow  Demand  (LVmin) 
and  Tidal  Volume  Demand  (cL) 

Fig.  6.  The  level  of  pressure  support  ventilation  (cm  H2O)  required 
to  reduce  measured  imposed  work  of  breathing  to  that  measured 
during  tracheal  pressure  ventilator  control  under  the  same  condi- 
tions, plotted  against  peak  inspiratory  flow  demand  (LVmin)  and 
tidal  volume  demand.  cL  =  centiliter,  or  \J^  0. 
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Fig.  7.  Ainway  pressure  (cm  HjO),  during  tracheal  pressure  ventila- 
tor control  (TPVC)  (open  squares)  and  an  equivalent  manually-set 
level  of  pressure  support  ventilation  (PSV)  (14  cm  H2O,  ie,  one 
producing  the  same  measured  imposed  work  of  breathing)  (solid 
triangles),  plotted  against  time.  The  representative  breaths 
occurred  in  response  to  simulated  conditions  of  a  peak  inspiratory 
flow  demand  of  90  Umin  and  a  tidal  volume  of  90  cL  (900  mL). 
Note  that  by  mid-inhalation  during  TPVC,  airway  pressure  is  sub- 
stantially higher  (=23  cm  H2O)  compared  to  PSV  (=10  cm  HgO). 
The  higher  pressure  generated  is  in  response  to  higher  ventilator 
delivered  flow  provided  early  in  the  breath. 


representative  breaths  from  the  TPVC  and  corresponding  equiv- 
alent level  of  PSV  runs  (Fig.  7). 

Finally,  to  compare  and  contrast  the  response  of  two  dif- 
ferent mechanical  ventilators  during  TPVC  and  then  during 
equivalent  levels  of  PSV.  real-time  plots  for  inspiratory  flow, 
tidal  volume,  and  Pett  were  plotted  side-by-side  (Fig.  8,  top 
panels).  Pressure-volume  loops  for  each  of  the  tested  conditions 
were  also  similarly  plotted  (Fig.  8A,  B,  C). 

Discussion 

At  the  first  Nagoya  Conference,  participants  agreed  the 
ideal  type  of  PSV  or  pressure-assist  should  respond  not  only 


to  the  patient  trigger  but  should  also  provide  an  inspiratory 
flow  and  a  Vj  that  are  synchronous  with  the  muscle  contraction 
pattern."*  We  believe  that  our  data  provide  the  first  evidence 
that  TPVC  better  meets  these  goals  than  an  equivalent,  man- 
ually-set level  of  PSV.  Under  every  tested  condition,  TPVC 
provided  significantly  higher  PIFRs  (Fig.  3)  and  Vjs  much 
closer  to  that  demanded  by  the  patient  (Fig.  4).  More  impor- 
tantly, as  Maclntyre  recendy  predicted,"*  TPVC  was  far  more 
responsive  and  matched  ventilator-supplied  flow  to  patient- 
demanded  flow  better  than  an  equivalent  level  of  PSV  (Fig. 
7).  Also  note  in  Figure  7  that  during  TPVC,  a  significantly 
higher  airway  pressure  is  generated  early  in  the  breath  (approx- 
imately 23  cm  H:0)  compared  to  the  manually-set,  equiv- 
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Fig.  8.  Real-time  recordings  of  flow  (V),  tidal  volume  (Vj),  and  endotracheal  tube  pressure  (Pett)  from  ttie  cannal  end  of  an  8.0-mm  internal 
diameter  ETT  sfiown  for  a  preset  level  of  pressure  support  ventilation  (PSVset)  (top  left),  tracfieal  pressure  ventilator  control  (TPVC)  (top 
rigfit),  and  imposed  work  of  breatfiing  (WOBi)  (Panels  A,  B,  &  C),  In  tfie  panel  labeled  PSVsei.  a  simulated  patient  breatfies  spontaneously  at 
a  peak  inspiratory  flow  demand  of  60  L/min  and  a  Vt  of  60  cL  (600  mL).  first  connected  to  a  7200ae  (solid  line)  and  tfien  connected  to  an 
SAOOSTi  (dashed  line)  ventilator  (PSVset  =  7  cm  H2O  and  zero  end-expiratory  pressure).  In  the  panel  labeled  TPVC,  the  same  simulated 
patient  is  first  ventilated  with  a  7200ae  modified  to  provide  TPVC  at  zero  end-expiratory  pressure  (solid  line),  and  then  with  a  8400STi  simi- 
larly modified  and  adjusted  (dashed  line).  Although  differences  are  present,  both  ventilators  respond  with  a  pressure-assist  when  modified 
to  provide  TPVC.  In  Panel  A  (bottom),  the  area  located  below  (to  the  left)  the  baseline  pressure  (in  this  case,  zero  end-expiratory  pressure) 
within  the  pressure-volume  loops  depict  WOBi  of  a  simulated  spontaneously  breathing  patient  connected  to  a  7200ae  (solid  line)  and  an 
8400STi  ventilator  (dashed  line)  (the  larger  the  area  contained  to  the  left  of  baseline  pressure  within  the  loop,  the  greater  WOBi  and  vice 
versa).  Both  ventilators  were  set  at  zero  end-expiratory  pressure.  In  Panel  B  (bottom),  the  same  simulated  patient  first  breathed  from  an 
8400STi  providing  PSVsei  at  7  cm  H2O  and  zero  end-expiratory  pressure  (dashed  line),  and  then  from  the  same  8400  STi  modified  to  pro- 
vide TPVC  (solid  line).  In  Panel  C  (bottom),  the  same  simulated  patient  breathed  from  a  7200ae  providing  PSVsei  at  7  cm  H2O  and  zero  end- 
expiratory  pressure  (dashed  line),  and  then  from  the  same  7200ae  modified  to  provide  TPVC  (solid  line).  Note  that  the  area  to  the  left  of  the 
baseline  pressure  with  both  the  7200ae  and  the  8400STi  represents  a  decreased  WOBi  (Panels  B,  C)  when  compared  to  spontaneous 
breathing  at  zero  end-expiratory  pressure  (Panel  A).  Also  note  that  the  7200ae  appears  slightly  more  effective  in  reducing  WOBi  than  the 
8400STI  in  both  the  PSV  and  TPVC  modes. 


alent  level  of  PSV  (approximately  lOcin  HiO).  We  believe 
that  matching  patient  demand  for  flow  to  ventilator  supply 
of  flow  early  in  the  breath  proinoles  patient- ventilator  syn- 
chrony and  minimizes  work  of  breathing. 

PSV,  characterized  by  a  rapid  rise  to  pressure  and  an  imme- 
diate temiination  of  pressure  at  the  end  of  spontaneous  effort, 
was  also  advocated  at  the  Nagoya  Conference.^  Figure  7 
clearly  demonstrates  that  when  compared  to  TPVC,  an  equiv- 
alent manually-set  level  of  PSV  falls  markedly  short  of  these 
goals.  From  the  onset  of  the  breath,  the  conventionally  applied 
PSV  breath  fails  to  respond  to  increasing  patient  demand.  By 
mid-inhalation,  there  is  evidence  of  flow  starvation  during 
the  PSV  breath  That  is,  because  patient  flow  demand  exceeds 


the  ventilator  flow  supply,  the  airway  pressure  waveform 
appears  "scooped-out"  (Fig.  7),  instead  of  e.xhibititig  the  square 
pattern  normally  associated  with  PSV.  Only  when  respira- 
tory effort  diminishes,  near  the  end  of  spontaneous  effort, 
is  the  pressure  applied  during  the  PSV  breath  able  to  attain 
the  selected  PSV  level  (14  cm  H2O).  Notice  that  this  failure 
to  respond  with  sufficient  flow  to  meet  demand  causes  the 
ventilator  to  overshoot  the  set  PSV  level  by  approximately 
.50%  (21  vs  14  cm  H2O).  Yet,  at  precisely  the  same  moment, 
pressure  and  flov\  applied  during  the  TPVC  breath  have 
returned  to  essentially  baseline  CPAP  levels.  For  this  model, 
TPVC  is  clearly  more  responsive  than  a  comparable  level 
of  PSV.  Improved  responsiveness  not  only  serves  to  reduce 
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WOBi  and  improve  patient-ventilator  synchrony,  but,  just 
as  importantly,  eliminates  potential  delays  in  terminating 
breaths  (cycling).  Delayed  cycling  retards  exhalation,  which 
in  turn,  predisposes  to  adverse  cardiovascular  effects  and  gas 
trapping  (auto-PEEP).  Also,  it  is  interesting  to  note  the  sec- 
ond pressure  peak  in  both  the  TPVC  and  PSV  airway  pres- 
sure waveforms  (Fig.  7).  These  peaks  occur  during  exhala- 
tion and  should  not  be  construed  as  being  related  to  TPVC. 
As  exhalation  proceeds,  airway  pressure  assumes  a  value  equal 
to  the  baseline  level  (CPAP)  plus  the  pressure  drop  produced 
as  exhaled  gases  pass  through  the  resistant  exhalation  valve 
(pressure  =  resistance  x  flow).  If  the  sum  of  these  2  pressures 
is  higher  than  airway  pressure  at  the  onset  of  exhalation,  a 
second  peak  occurs.  During  TPVC,  the  second  pressure  peak 
is  noticeably  lower  than  that  recorded  during  the  equivalent 
PSV  breath.  A  lower  Vy  during  TPVC  (Fig.  5)  is  partially 
responsible  (because  the  resultant  peak  expiratory  flow  is 
lower),  and  also  the  breath  was  terminated  more  synchronously 
with  the  onset  of  exhalation. 

Some  might  argue  that  the  delayed  rise  to  pressure  expe- 
rienced during  the  equivalent  level  of  PSV  breath  (Fig.  7)  could 
be  manually  increased  by  using  a  ventilator  control  designed 
specifically  for  this  purpose.  Some  newer  models  of  mechan- 
ical ventilators  incorporate  tliis  feature  or  offer  it  as  an  option 
(eg.  Bear  1000).  Unfortunately,  we  could  not  investigate  this 
possibility  because  our  7200ae  was  not  so  equipped.  Never- 
theless, the  question  is  a  reasonable  one  and  warrants  study 
at  some  later  date. 

We  do  not  believe  TPVC  represents  an  entirely  new  mode 
of  ventilation.  Rather,  TPVC  simply  describes  the  way  a  ven- 
tilator provides  spontaneous  gas  flow  when  the  pressure-sens- 
ing-control  site  is  located  at  the  carinal  end  of  the  ETT.  Thus, 
the  behavior  of  the  ventilator  during  TPVC  may  relate  more 
to  the  tested  ventilator's  individual  algorithm  for  providing 
spontaneous  gas  flow  than  to  a  new  set  of  rules  that  apply 
equally  to  all  mechanical  ventilators.  Nevertheless,  virtually 
all  modem  mechanical  ventilators  are  programmed  similarly 
(to  minimize  the  additional  WOB  imposed  by  the  breathing 
circuit  and  ventilator),  thus  it  is  unlikely  the  TPVC  effect  rep- 
resents an  idiosyncrasy  peculiar  to  only  one  brand  of  ven- 
tilator. In  fact,  we  have  observed  and  reported  similar  behav- 
ior with  several  other  brands  of  ventilators.'  To  further  illustrate 
this  fact,  Figure  8  depicts  flow,  volume,  pressure,  and  work- 
sparing  effects  (in  real-time)  of  2  different  ventilator  brands, 
during  both  conventional  PSV  (an  equivalent  level)  and  TPVC. 
Notice  that  both  ventilators  behave  comparably  under  both 
conditions.  The  slight  differences  can  best  be  attributed  to 
either  software  or  hardware  differences  between  ventilators. 
For  instance,  whether  set  for  PSV  or  TPVC,  the  8400STi  is 
less  responsive  than  the  7200ae,  as  evidenced  by  a  larger  drop 
in  airway  pressure  during  both  modes  (Fig.  8,  top  panels: 
PSVset  and  TPVC).  The  smaller  reduction  in  pressure  with 
the  7200ae  translates  to  a  reduced  WOB  during  both  PSV 
and  TPVC  (Fig.  8A  vs  8B).  When  compared  to  the  7200ae, 


the  8400STi  actually  provides  a  higher  peak  inspiratory  gas 
flow  in  both  PSV  and  TPVC  (Fig.  8.  top  panels),  yet  it  imposes 
more  work  under  both  conditions  (Fig.  8B.  8C).  This  is  con- 
trary to  the  popular  perception  that  higher  inspiratory  flows 
always  reduce  WOB].  This  phenomenon  underscores  behav- 
ior typical  of  the  unresponsive  ventilator;  that  is  to  provide 
more  flow  or  pressure  (see  pressure  overshoot  in  Figure  7 
and  related  discussion)  than  is  actually  required,  but  at  a  point 
too  late  during  the  course  of  inspiration  to  meet  the  patient's 
demands.  Furthermore,  by  comparing  Panel  A  (Fig.  8)  to  Pan- 
els C  and  D  (Fig.  8).  we  can  see  that  while  TPVC  effectively 
reduces  WOB|  with  both  ventilators,  it  does  not  correct  a  lack 
of  responsiveness  or  other  deficiencies  iiiherent  to  the  design 
of  individual  ventilators.  In  this  case,  the  8400STi's  appar- 
ent lack  of  responsiveness  imposes  slightly  more  work, 
whether  it  is  set  to  provide  a  conventional  PSV  breath  or  mod- 
ified to  provide  TPVC. 

Another  important  fact  should  not  be  overlooked.  TPVC 
works  with  or  without  CPAP  (Fig.  8);  for  this  illustration,  both 
ventilators  were  set  to  provide  zero  CPAP,  yet  the  work-reduc- 
ing effect  of  TPVC  is  clearly  evident  when  Panel  A  (Fig.  8) 
is  compared  to  Panels  B  and  C  (Fig.  8). 

Arguably  the  most  important  and  yet  least  frequently  dis- 
cussed advantage  of  TPVC  is  its  automaticity  (automatic  and 
variable  levels  of  pressure-assist  in  response  to  patient  inspi- 
ratory demand).  But  why  is  this  facet  so  important?  Clini- 
cians recognized  some  time  ago  that  most  patients  tolerate 
fixed,  partial  airway  obstruction,  such  as  that  imposed  by 
the  ETT,  ventilator,  and  breathing  apparatus."'**  If  this  were 
not  so,  how  were  so  many  patients  successfully  weaned  from 
mechanical  ventilatory  support  before  the  advent  of  PSV? 
What  is  not  clearly  understood  is  how  quickly  WOB]  can 
become  a  problem  for  any  patient  who  increases  his  or  her 
ventilatory  demands.  The  three  regression  lines  (Fig.  2)  model 
changing  imposed  workloads  in  response  to  varying  patient 
demands.  The  largest  changes  occur  during  CPAP  (highest 
line),  followed  by  PSV  set  at  5  cm  HiO  (middle  line),  and 
the  smallest  changes  accompanied  TPVC  (lowest  Une).  This 
figure  depicts  the  disadvantage  intrinsic  to  selecting  a  fixed, 
compensatory  level  of  PSV  (in  this  example,  5  cm  H2O). 
Clearly,  this  strategy  reduces  WOB[  with  modest  respira- 
tory efforts,  yet  it  may  not  provide  enough  support  to  make 
a  clinical  difference  when  ventilatory  demands  are  high. 
Selecting  a  higher  level  of  PSV  (not  shown)  reduces  WOBi 
at  higher  ventilatory  demands  but  risks  respiratory  muscle 
atrophy"  when  demand  diminishes.  TPVC.  in  contrast,  pro- 
vides an  automatic  pressure-assist  directly  proportional  to 
demand.  At  high  ventilatory  demands,  the  PSV  level  required 
to  equal  the  TPVC  effect  was  14  cm  H2O,  at  the  lowest,  2 
cm  H2O  (Fig.  6).  It  is  interesting  to  note  that  this  range  of 
PSV  levels  nearly  matches  patient  data  previously  published 
on  the  subject.  For  instance,  in  a  series  of  1 1  adult  and  4  pedi- 
atric patients,  the  mean  (SD)  PSV  required  to  overcome  WOBi 
was  13.5(4.8)  cm  H^O.'"  Brochard  et  al''  reported  similar  find- 


Respiratory  Care  •  November  '97  Vol  42  No  1 1 


1029 


Tracheal  Pressure  Ventilator  Control  vs  Pressure  Support  Ventilation 


ings.  In  a  group  of  5  patients  with  CORD  and  another  6  who 
were  free  of  intrinsic  lung  disease,  the  compensatory  level 
of  PS  V  was  12(2)  cm  H:0  for  those  with  COPD  and  5.7(1 .5 ) 
cm  HiO  for  those  free  ot  lung  disease.''  However,  these  mea- 
surements were  'snapshots"  made  at  a  specific  point  in  lime. 
If  any  of  the  studied  patients  acutely  or  gradually  altered  their 
ventilatory  demands,  the  compensatoiy  le\el  of  PSV  would 
have  to  be  altered  accordingly,  either  up  or  down. 

Although  any  number  of  ventilatory  techniques  may  tem- 
porarily reduce  WOBj.  none  shares  the  ability  to  r;use  or  lov\er 
support  in  direct  response  to  patient  need.  Unstable  or  labile 
patients  may  change  ventilatory  demands  repeatedly,  and, 
because  cunent  ventilatory  nuxJcs  require  manual  adjustments, 
the  burden  of  selecting  and  maintaining  an  appropriate  sup- 
port le\el  is  placed  on  the  cliniciiin.  Witli  recent  rc[Torts  describ- 
ing WOBi  masquerading  as  ventilatt)r  weaning  intolerance" 
and  patients  exhibiting  abnormally  high  WOBjot  values  prior 
to  successful  extubation,-"  it  is  becoming  e\  idcnt  that  even 
experienced  clinicians  may  not  be  up  to  this  task. 

The  concept  of  an  automatically  adjusting  pressure-assist 
level  is  neither  new  nor  unique  to  TPVC.  Proportional-assist 
ventilation  (PAV)-'  --  accomplishes  a  siinilar  effect,  albeit 
by  a  different  approach.  There  are  advantages  and  disad- 
vantages intrinsic  to  both  techniques;  the  major  differences 
are  worth  mentioning.  PAV  requires  that  the  clinician  first 
make  an  accurate  ineasurement  of  respiratory  system  resis- 
tance and  compliance.  The  ventilator  then  uses  this  infomiation 
and  real-time  (low.  vt)lume.  and  pressure  signals  to  calcu- 
late and  adjust  the  necessary  pressure-assist  level  breath-to- 
breath.  Because  PAV  is  based  upon  the  total  respiratory  sys- 
tem compliance  and  resistance,  it  simultaneously  manages 
both  impo.sed  and  physiologic  workloads.  During  TPVC,  the 
ventilator  simply  attempts  to  maintain  a  pressure  close  to  the 
set  CPAP  level  (even  when  CPAP  is  0)  at  the  carinal  end  of 
the  ETT.  With  high  inspiratory  flow  demands,  the  presence 
of  the  ETT  between  the  ventilator  and  the  patient  produces 
a  large  pressure  drop  at  the  carina.  The  TPVC  ventilator 
responds  by  increasing  flow  and  pressure,  which  appears  as 
a  pressure  support  effect  at  the  Y-piece  of  the  breathing  cir- 
cuit (but  not  at  the  carina  or  in  the  lungs).  When  the  pres- 
sure drop  at  the  carina  has  been  neutralized,  the  ventilator 
simply  reduces  the  flow  and  pressure,  keeping  carinal  pres- 
sure in  the  desired  range.  Because  tlie  pressure  drop  that  tx.curs 
at  the  carina  is  secondary  to  WOBj,  TPVC  manages  only  the 
iinposed  workload. 

Based  on  these  and  previously  published  data,'-^'-'*  TPVC 
offers  the  promise  of  facilitating  the  management  of  WOB). 
Despite  its  potential.  TPVC  cannot  and  will  not  function  relia- 
bly without  accurate  and  deix'iidablc  pressure  signals  obtained 
from  the  hostile  environment  at  the  carinal  end  of  the  ETT. 
Investigators  experimenting  with  TPVC  have  been  using  air- 
filled  catheters  either  embedded  in  the  side  wall  of  the  E  I'l 
or  passed  through  the  lumen  of  the  ETT.  Certainly,  such  cath- 
eters are  simple,  but  they  are  also  prone  to  occlusion  by  secre- 


tions, kinks,  and  other  mechanical  obstructions.'  .Although 
these  drawbacks  are  formidable,  they  are  not  insurmount- 
able. For  instance,  by  using  a  periodic  high-pressure  flush- 
ing system  and  protective  algorithms,  the  Bunnell  Life  Pulse 
Neonatal  Jet  Ventilator  ha.s  successfully  monitored  Petv  (from 
an  embedded  catheter)  and  from  that  signal  safely  controlled 
tiic  internal  drive  pressure  of  the  jet  pulses.  (In  theory,  this 
is  nearly  identical  to  the  process  required  for  TPVC).  It  is 
also  possible  to  measure  tracheal  pressures  with  either  a  stand- 
alone or  embedded  fiberoptic  catheter  and  miniature  pres- 
sure transducer.  We  have  tested  a  prototype  of  such  a  sys- 
tem and  found  it  both  accurate  and  precise.-'  A  safe  and 
reliable  TPVC  system  will  undoubtedly  involve  develop- 
mental costs;  whether  the  advantages  of  TPVC  will  even- 
luall\  justify  these  costs  remains  to  be  proven. 

Conclusion 

In  conclusion,  our  findings  reveal  a  strong  and  direct  rela- 
tionship between  patient  ventilatory  demands  and  WOBj. 
It  follows  that  any  manually-selected  level  of  PSV  is  not 
always  appropriate  because  when  a  patient's  inspiratory 
demands  increase  the  level  of  PSV  required  to  overcome 
WOBi  concomitantly  increases,  and  vice  versa.  These  data 
pro\  ide  evidence  that  TPVC  overcomes  this  dilemma  by  pro- 
viding a  continuously  variable  pressure-assist,  the  magni- 
tude of  which  bears  a  direct  relationship  to  the  patient's  ven- 
tilatory demands.  Thus.  TPVC  is  far  more  complex  than  a 
siinple  system  for  "overcoming  endotracheal  tube  resis- 
t;ince."'^  Rather,  in  an  in-\  itro  spontaneously-breathing  model, 
TPVC  provides  a  measurably  superior  form  of  pressure-assist. 
When  compared  to  a  manually-set.  equivalent  level  of  PSV. 
TPVC  provided  significantly  higher  inspirator^'  flow  s  in  close 
synchrony  with  demand,  Vys  closer  to  that  demanded,  a  more 
rapid  and  responsive  rise  to  pressure,  and  a  more  synchronous 
termination  of  the  applied  pressure.  Furthennore,  unlike  PSV, 
TPVC  automatically  adjusts  the  level  of  pressure-assist  pro- 
vided to  meet  changing  ventilatory  demands.  If  these  dif- 
ferences can  be  substantiated  in  spontaneously-breathing  \en- 
tilaled  patients,  and  a  sale  and  reliable  system  for  measuring 
Phtt  developed,  the  first  ventilator  offering  an  optimized  ver- 
sion of  TPVC  will  improve  the  interaction  between  the  patient 
and  breathing  apparatus. 

PRODUCT  SOURCES 

Ventilators: 

Hamilton  Voolar  Vcntilalor.  Hamilton  Medical  Inc.  Reno  NV 
Nellcor  Puritan  Bennett  72(X)ae  Ventilator.  Nellcor  Puritan  Bennett  Cor- 
poration. Carlsbad  CA 
Bird  S4IK)STi  Ventilator,  Bird  Products  Corporation.  Palm  Springs  CA 

Lun)>  .Model: 

Model  2600  Training/Test  Lung,  Michigan  Instruments  Inc.  Grand 
Rapids  MI 
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Endotracheal  Tube  &  Trachea  Model: 

Endotracheal  Tube,  Mallinckrodt,  Hazelwood  MD 
Imatrach,  Mallinckrodt,  Hazelwood  MD 


Monitoring  &  Calibration  Equipment: 

Bicore  CP-100  Monitor,  Allied  Medical  Products,  Riverside  CA 
Bicore  VarFlex  Row  Adult  Transducer,  Allied  Medical  Products,  River- 
side CA 
Pneumogard  1200A  Monitor,  Novametrix  Inc,  Wallingford  CT 
RT-200  Calibration  Analyzer,  Allied  Medical  Products.  St  Louis  MO 
Collins  3-Liter  Calibration  Syringe,  W  E  Collins,  Braintree  MA 


Humidifier  &  Plastic  Adapters: 

ConchaTherm  III— Model  380-80R,  Hudson-RCI  Inc,  Arlington 

Heights  IL 
15-mm-ID— Catalog  Number:  1422,  Hudson-RCI.  Arlington  Heights  IL 
Three-way  stopcock — Catalog  Number:  K75,  Baxter  Healthcare  Corp, 

Valencia  CA 


Breathing  Circuit: 

Breathing  circuit — Catalog  Number:  5615,  Kendall  Medical  Products 
Inc,  Greenwood  SC 
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APPENDIX 

Determining  VVOBi  from  a  WOBtot  V  alue 
Provided  by  the  Bicore  CP-100  Respiratory  Monitor 


Proper  measurement  and  calculation  of  WOBjoi  requires 
a  pneumotachograph  (positioned  to  measure  inspiratory'  and 
expiratory  gas  flow),  an  esophageal  catheter  (to  obtain  esoph- 
ageal pressure  [Pes] — as  a  surrogate  for  pleural  pressure), 
and  knowledge  of  patient  chest- wall  compliance  (Ccw)-  To 
begin  the  calculation  of  work,  the  monitor  plots  the  change 
in  Pes  with  respect  to  the  change  in  Vj.  creating  a  pressure- 
volume  (P-Vj  loop.  The  area  circumscribed  by  the  P-V  loop 
represents  the  resistive  and  elastic  work  required  to  inflate 
the  lungs,  but  fails  to  account  for  all  of  the  elastic  work 
required  to  expand  the  entire  respiratory  system.  To  com- 
plete the  calculation  (and  account  for  the  missing  elastic 
work),  the  monitor  uses  the  programmed  Ccw  and  measured 
Vj  to  compute  an  approximation  of  missing  elastic  work  and, 
in  turn,  adds  this  value  to  the  work  measured  within  the  P- 
V  loop.  Mathematically.  WOBjot  including  the  approxi- 
mation is  expressed' 


WOBtot  =  1  Pes  dVy-F 


(Vr) 
2(Ccw)  ■ 


for  every  500  mL  of  Vj).  To  obtain  accurate  WOBi  values 
for  the  purposes  of  this  study,'*  the  correction  factor  (elastic 
work  required  to  inflate  the  respiratory  system)  was  first  com- 
puted by  hand  (based  on  each  measured  Vj  and  a  normal  Ccw) 
and,  then,  was  subtracted  from  the  displayed  value  for 
WOBtot-  Stated  mathematically: 


WOB|  =  WOBtot - 


(Vr) 
2(Ccw) ' 


For  example: 

While  using  the  respiratory  monitor  to  measure  WOBi,  the 
following  measurements  were  displayed  following  a  particular 
spontaneous  inhalation:  WOBtot  =  0.4.S  J/L.  Vt  =  500  mL, 
and  Ccw  =  -W)  mLVcm  H;0  (the  default  value).  The  correction 
factor  (unaccounted  for  elastic  work) 


2(Ccw) 


To  save  the  operator  time  and  to  avoid  a  tedious  and  dif- 
ficult measurement  of  Ccw-  the  monitor  defaults  to  (assumes) 
a  normal  Ccw  (200  niL/cm  H^O).  unless  the  operator  specif- 
ically measures  Ccw  (using  another  program  contained  within 
the  monitor)  and  programs  that  measured  value  into  the  mon- 
itor's memory.  In  either  case,  the  monitt)r  uses  signals  from 
its  pressure  and  flow  sensors,  and  the  Ccw  residing  in  mem- 
ory to  solve  the  equation,  ultimately  displaying  patient  WOB. 
or  WOBtot- 

If  an  operator  attempts  to  measure  WOBi  by  simply  sub- 
stituting a  Pf-xr  signal  for  the  normal  Pes  signal.- '  the  mon- 
itor computes  and  displays  a  falsely  elevated  value  because 
the  computer  automatically  adds  the  approximation  factor  for 
the  elastic  work  unaccounted  for  within  a  traditional  P-V  loop 
(WOB|  does  not  include  any  elastic  uork  to  inflate  the  res- 
piratory system  and  would  be  measured  by  determining  the 
area  below  the  baseline  pressure,  but  w  ithin  the  associated 
P-V  loop  only).  Under  most  conditions,  this  cnor  is  small  and 
probably  not  clinically  important.  For  instance,  when  Ccw 
is  normal,  the  elastic  work  required  to  inflate  the  respiratory 
system  accounts  for  only  abe)ut  lO'J  of  the  normal  WOBtot. 
or  approximately  0.06  J/L  for  every  500  mL  of  Vt.  The  mag- 
nitude of  error,  however,  varies  inverscK  with  Ccw-  That  is, 
if  Ccw  is  measured  and  entered  into  the  monitor's  memory 
at  a  value  half  that  of  normal  (100  mL/cm  H^O),  the  elastic 
work  to  expand  the  respiratory  system  doubles  (ie.  0. 1 2  J/L 


(500  mL)-         cmH^O 
2  200  niL ' 

500-  niL=/400  mL/cm  H:0. 

250,000  mLV400  mL/cm  H:0, 

625  mL   cm  H:0. 

We  now  convert  using  the  factor  I  mL    cm  H^O  =  10"' 
ku  ■  m 


(625  ml.   cmH:0)( ), 

mL   cm  H->0 


625-  lO'Kg   m. 


Converting  again,  with  factor:  I  kg   m  =  9.8 1  J 


(625-  lO'ka   mX^ii). 
kg  m 


6131    10-5  L 
0.06  J. 
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Because  the  displayed  work  value  includes  this  quantity, 
we  must  remove  it  (using  the  first  equation  of  the  Appendix) 
to  obtain  the  actual  WOBi  performed  by  the  patient: 


WOBi  =  WOBtot  - 


(Vt-) 
2   Ccw 


WOBi  =  0.45  -  0.06  J/L. 


WOB,  =  0.39  J/L. 
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Introduction 


The  use  of  helium  (He)-oxygen  (O2)  mixtures,  or  heliox, 
as  a  medical  therapy  was  proposed  as  early  as  1934  by  Barach. 
who  first  observed  that  breathing  heliox  appeared  to  relieve 
dyspnea  in  patients  with  severe  asthma  and  upper  airway 
obstruction.'  '  In  1955.  Schiller  et  al^  were  luiable  to  demon- 
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strate  significant  physiologic  improveinent  in  se\ere  asthmatics 
who  breathed  heliox.  In  1959,  Grape  ct  al"  described  decreased 
respiratory  resistance  with  no  changes  in  lung  voluines  when 
heliox  was  breathed  by  patients  with  emphysema.  Given  this 
sparse  and  contlicting  evidence  of  utility,  it  is  not  surprising 
that  heliox  did  not  achieve  wide,  early  application.  However, 
more  recent  clinical  reports  and  trials  have  suggested  a  ben- 
efit in  selected  patients. 

Theoretical  Foundations 

Helium  is  an  inert  gas  one  eighth  the  density  of  nitrogen. 
When  blended  with  2K'f  oxygen,  the  resulting  gas  mixture 
has  a  llireefold  reduction  in  density  compared  to  air  and  reduces 
the  pressure  gradient  associated  with  gas  flow  through  air- 
ways with  non-laminar  fiow .  In  normal  human  airways,  the 
resistive  pressure  drop  between  the  glottis  and  tenth  gener- 
ation airways  varies  with  the  density  of  inspired  gas  because 
How  is  disturbed  by  bronchial  branch  points  leading  to  tur- 
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hulent  flow.  The  resistive  pressure  drop  over  the  tenth  to  twen- 
tieth generations  is  density-independent  because  flow  in  these 
regions  is  laminar.^  Because  80%  of  the  inspiratory  resistive 
pressure  drop  occurs  in  tlie  more  proximal  density-dependent 
segments,  breathing  heliox  reduces  airways  resistance  (Raw) 
to  28-49%  of  that  measured  with  air  even  in  normal  subjects.'*'^ 
However,  because  R;,w  during  air  breathing  is  normally  less 
than  3  cm  HiO  L  ■  s  '.  this  40%  pressure  reduction  with  heliox 
has  httle  importance  in  normal  subjects.  During  bronchospasm 
and  upper  airway  obstruction,  R.m  can  increase  to  30-50  cm 
HjO  L  ■  s  '.  with  much  of  this  increase  related  to  turbulent 
(non-laminar)  flow  in  the  first  to  the  tenth  airway  generations. 
Because  heliox  is  most  likely  to  improve  non-laminar  flow 
in  these  airways,  both  asthma  and  upper  airway  obstruction 
are  expected  to  be  responsive  to  heliox  breathing. 

It  is  interesting  to  note  that  the  use  of  heliox  in  these  clin- 
ical circumstances  is  not  for  treating  the  underlying  disease 
or  for  influencing  the  anatomy  of  the  airway.  Rather,  heliox 
is  used  to  reduce  resistance  of  the  airways  and  to  reduce  res- 
piratory muscle  work  until  definitive  therapies  (pharmaco- 
logic and/or  surgical  treatment  of  upper  airway  obstruction 
or  pharmacologic  treatment  of  asthma)  act  to  reduce  airway 
resistance  and  eliminate  the  need  for  heliox  breathing. 

To  be  effective  in  reducing  airway  resistance,  concentrations 
of  helium  must  be  high,  ideally  above  70%  of  the  inhaled  gas 
mixture.  This  of  course  limits  the  amount  of  oxygen  that  can 
be  administered  simultaneously.  The  hypoxemia  associated 
with  airway  disease  is  modest  and  responsive  to  oxygen  ther- 
apy'"" because  the  underlying  mechanism  of  gas-exchange 
impairment  is  ventilation-perfusion  mismatch. '- 

Heliox  might  also  be  useful  as  a  vehicle  for  nebulizing  aer- 
osolized medications.  Because  heliox  reduces  turbulent-flow 
in  upper  airways,  and  turbulence  is  responsible,  in  part,  for 
premature  aerosol  deposition  in  airway  appliances  (eg,  the  endo- 
tracheal tube)  or  the  native  upper  airways,  aerosols  nebulized 
in  heliox  should  be  delivered  with  greater  efficiency  to  smaller 
airways.  In  asthma,  in  particular,  increased  resistance  occur- 
ring in  the  third  through  tenth  airway  generations  could  result 
in  ineffective  aerosol  deposition  in  the  upper  airway  that  could 
be  reduced  with  the  use  of  heliox  delivery  systems. 


improvement  may  have  resulted  from  improvement  in  the 
underlying  process  and/or  the  effects  of  other  simultaneous 
therapies.  However,  the  rapid  improvement  seen  in  these 
reports,  usually  manifested  within  several  minutes  and 
reversed  when  heliox  was  discontinued  even  briefly,  may 
suggest  an  independent  beneficial  effect  of  the  gas  related 
to  its  physical  properties. 

Upper  airway  diseases  in  children  have  also  been  treated 
with  heliox.  Barach-  suggested  heliox  use  for  "children  in 
whom  inflammatory  swelling  of  the  larynx  and  trachea,  due 
to  infection,  foreign  body  or  instrumentation  is  frequent."  Dun- 
can" demonstrated  marked  improvement  of  subjective  vari- 
ables (breath  sounds,  degree  of  stridor,  cough,  retractions, 
and  cyanosis)  in  7  of  7  infants  with  croup  or  laryngotra- 
cheobronchitis.  Nelson  and  McClellan'*  examined  the  effects 
of  different  He-O:  ratios,  specifically  70:30  to  80:20,  in  14 
infants  witli  severe  refractory  croup.  TTiey  stated,  "All  patients 
were  observed  to  be  in  less  distress  immediately.  The  cough, 
while  still  barky,  was  not  distressing.  Flaring  of  nostrils,  ster- 
nal retractions,  and  use  of  accessory  muscles  of  respiration 
were  improved.  In  1 1  of  14  patients,  comments  on  the  charts 
indicated  sleep  or  a  restful  state  and  great  improvement  from 
their  previous  condition.  In  no  instance  did  a  patient  dete- 
riorate."'** Wolfson  et  al'^  examined  the  mechanics  and  ener- 
getics of  breathing  in  12  preterm  infants  with  bronchopul- 
monary dysplasia.  Esophageal  pressures  that  index  respiratory 
muscle  work  decreased  by  28%  with  heliox  as  opposed  to 
air.  Heliox  has  also  been  used  in  children  with  mediastinal 
pathology  and  other  mass  lesions  causing  upper  airway 
obstruction.-"-' 

Kemper  et  al--  reported  the  case  of  a  7-year-old  girl  who. 
during  recovery  froin  bums,  experienced  postextubation  stri- 
dor that  responded  to  70:30  heliox.  In  a  double-blind,  ran- 
domized, controlled,  crossover  trial,-'  13  children  with  post- 
extubation stridor  breathed  heliox  versus  oxygen-enriched  air. 
Subjects  experienced  a  38%  reduction  in  respiratory  distress 
score  during  heliox  breathing.  Respiratory  distress  was  not 
significantly  affected  while  breathing  oxygen-enriched  air. 

Asthma 


Clinical  Applications — Experience 
with  Heliox  since  1970 


Upper  Airway  Obstruction 


Animal  Studies.  A  number  of  studies  have  examined  the 
effect  of  heliox  breathing  in  both  intact  animals  and  excised 
animal  or  human  lungs.  To  summarize  this  literature,  heliox 
reduces  lower  airway  resistance'  and  increases  expiratory  flow.-* 


The  use  of  heliox  to  reduce  airway  resistance  in  adults 
with  upper  airway  obstruction  has  been  reported  in  several 
anecdotal  series'"  '^  and  has  become  one  of  the  more  ac- 
cepted indications  for  heliox  use.  Most  of  these  reports  pre- 
sent cases  in  which  heliox  was  administered  to  patients  with 
anatomic  or  functional  obstruction  of  the  upper  airways  and 
whose  respiratory  distress  improved,  averting  the  need  for 
intubation.  As  with  any  noncontroUed  study,  the  observed 


Human  Studies.  Several  anecdotal  case  studies  have  sug- 
gested that  heliox  may  reduce  Paco:  'i  patients  with  hyper- 
capnic  exacerbations  of  asthma.-'  -'  Shiue  and  Gluck-''  admin- 
istered heliox  (60:40  to  75:25)  to  10  spontaneously  breathing 
patients  with  status  asthmaticus  and  respiratory  acidosis.  In 

9  of  the  10  patients,  Pacoi  decreased,  and  pH  increased  accord- 
ingly after  20  minutes  of  heliox  breathing.  After  1  hour,  all 

10  patients  experienced  increased  pH,  from  a  mean  of  7.26 
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to  7.37,  and  mean  Paco:  decreased  from  56  to  40  torr.  Kass 
et  al-^  studied  1 2  patients  with  acute  severe  asthma  and  hyper- 
capnia.  Heliox  was  administered  by  face  mask  in  blends 
between  60-70%  helium  (60:40  to  70:30)  and  led  to  reduc- 
tions of  mean  Paco:  from  60  to  48  torr.  These  studies  did  not 
include  control  subjects,  but  the  time-course  response  sug- 
gested benefit  related  to  breathing  heliox. 

We-*  prospectively  examined  the  effects  of  heliox  breath- 
ing in  27  nonintubated  patients  with  acute  asthma.  Sixteen 
patients  were  used  as  their  own  controls,  with  observations 
before,  during,  and  after  breathing  80:20  heliox.  In  addition, 
a  control  group  of  1 1  patients  breathing  air  had  duplicate  mea- 
surements to  control  for  possible  time-related  changes  in  air- 
flow obstruction  following  concurrent  bronchodilator  treat- 
ment. We  found  that  pulsus  piiradoxus  (PP)  decreased  by  38%, 
and  expiratory  peak  flows  (PF)  increa.sed  by  35%  in  patients 
breathing  heliox  (Figs.  1  &  2).  These  differences  were  sta- 
tistically significant  and  were  not  seen  in  patients  breathing 
air.  Because  PP  indirectly  reflects  inspiratory  muscle  work, 
our  data  suggest  that  heliox  reduces  the  work  of  breathing  in 
patients  with  acute  severe  asthma.  The  observed  improvement 
in  expiratory  flows  would  allow  expiration  to  a  lower  end- 
expired  lung  volume  (to  a  more  compliant  portion  of  the  pres- 
sure-volume cur\e)  which  would  also  reduce  respiratory  mus- 
cle elastic  loads  and  help  avoid  adverse  effects  of  hyperinflation. 

We  also  studied  the  effects  of  heliox  in  children  with  acute 
bronchospasm.-''  PP  fell  by  more  than  50%  with  significant 
improvements  in  dyspnea  for  children  breathing  heliox. 
Although  heart  rate,  respiratory  rate,  and  other  variables  did 
not  change  appreciably  during  heliox,  our  data  suggested  that 
heliox  also  reduced  work  of  breathing  and  breathlessness  in 


spontaneously  breathing  children  with  asthma,  undergoing 
treatment  in  the  emergency  room.  In  another  study  recently 
repc:)rted  by  Carter  and  colleagues,-*  children  v\iih  asthma  were 
randomized  to  receive  either  air  or  heliox  breathing  after  admis- 
sion to  the  unit.  Subjects  were  enrolled  for  as  long  as  3  days 
after  their  admission  date.  A  statistically  greater  peak  expi- 
ratory flow  rate  was  seen  with  heliox  breathing,  but  forced 
expiratory  volume  in  the  first  .second,  forced  vital  capacity, 
dyspnea  score,  and  clinical  asthma  score  were  not  different 
between  the  groups.  In  comparing  these  2  investigations,  it 
is  notable  that  the  fomier  demonstrated  a  marked  improve- 
ment in  PP.  and  the  latter  a  marked  improvement  in  peak  expi- 
raton,  flow — both  flndings  were  also  seen  in  our  study.-**  The 
different  outcome  in  dyspnea  scores  between  the  2  pediatric 
studies  may  relate  to  the  difference  in  patient  populations — 
one  studied  acutely  ill  children  in  the  emergency  medicine 
department,  and  the  other  included  patients  who  had  received 
12-96  hours  of  inpatient  bronchodilator  treatment.  TTie  find- 
ing of  more  apparent  clinical  benefit  in  patients  seen  in  the 
emergency  unit  setting  suggests  that  heliox  breathing  is  of 
greater  utility  in  the  early  treatment  of  acute  asthma  as  opposed 
to  heliox  breathing  after  sustained  bronchodilator  therapy. 
In  a  study  examining  the  efficacy  of  heliox  in  intubated 
asthmatics.  7  patients  with  severe  bronchospasm  refractory 
to  maximal  conventional  therapy  received  heliox."  Substi- 
tution of  60:40  heliox  for  oxygen  enriched  air  resulted  in  a 
15-50%  reduction  in  peak  inspiratory  pressure  and  a  30-60% 
reduction  in  PacO:-  Because  tidal  volumes  were  not  well  mea- 
sured and  no  controls  were  included  in  this  study,  whether 
heliox  caused  these  improvements  and  the  mechanisms  by 
which  thev  occurred  is  unclear. 
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Fig.  1.  The  effect  of  heliox  breathing  on  pulsus  paradoxus  (PP)  and  peak  flow  (PF)  (PP  >  15  mm  Hg,  PF  <  250  L/min)  in  patients  with  severe 
acute  asthma  treated  in  the  emergency  room.  Panel  A.  PP  before,  dunng,  and  after  heliox  breathing.  PP  decreased  in  15  of  16  patients 
within  15  min  of  the  institution  of  heliox  and  rose  again  in  7  of  16  patients  15  min  after  the  resumption  of  air  breathing.  In  the  remaining  9 
patients.  PP  decreased  in  3  and  remained  the  same  in  6,  15  min  after  the  resumption  of  air  breathing.  Panel  B,  PF  before,  during,  and  after 
heliox  breathing.  Peak  flows  increased  in  all  patients  after  15  min  of  hehox  breathing  and  went  back  down  in  13  of  15,  15  min  after  the 
resumption  of  air  breathing.  (Reproduced  with  permission  from  Reference  28), 
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Fig.  2.  Radial  artery  pressure  tracings  from  a  patient  with  severe 
acute  asthma  before  (A),  during  (B),  and  after  (C)  the  administra- 
tion of  80:20  heliox.  Pulsus  paradoxus  on  air  before  heliox  (45  mm 
Hg)  decreased  after  15  min  of  heliox  breathing  to  16  mm  Hg  on 
heliox  and  rose  again  to  23  mm  Hg  with  resumption  of  air  breath- 
ing. In  the  marked  respiratory-phasic  changes  in  the  amplitude  of 
the  pressure  tracing,  the  amplitude  (pulse  pressure)  decreased  by 
at  least  half  with  each  inspiration  during  air  breathing.  Without 
heliox  breathing  this  patient  appeared  in  imminent  respiratory  fail- 
ure, a  clinical  appearance  that  resolved  with  continued  heliox  ther- 
apy. The  patient  was  returned  to  heliox  breathing  after  the  study 
period  until  a  clinical  response  from  bronchodilator  treatments  was 
obtained.  (Reproduced  with  permission  from  Reference  28.) 


particles  suspended  in  heliox  and  in  air.  Heliox  led  to  less  depo- 
sition in  the  mouth  and  throat  and  more  in  the  lungs  compared 
to  aerosols  created  with  air.  In  42  patients  who  were  treated 
for  acute  severe  asthma,  patients  randomized  to  receive  (5  ago- 
nist aerosolized  in  heliox  tended  to  experience  a  greater  acute 
improvement  in  their  peak  expiratory  flows  than  patients  who 
received  air-driven  treatments.-'* 

Fiberoptic  Bronciioscopy  (FOB) 

Heliox  has  also  been  used  to  reduce  respiratory  resistance 
in  patients  undergoing  fiberoptic  bronchoscopy  (FOB).  Pingle- 
ton  et  al"  demonstrated  that  a  70:30  blend  of  heliox  reduced 
peak  airway  pressures  with  little  change  in  static  airway  pres- 
sures (as  compared  to  air)  in  intubated  patients  undergoing 
FOB.  However,  no  data  are  provided  to  allow  any  conclu- 
sions regarding  the  superiority  of  heliox  to  air  breathing  dur- 
ing FOB.  Because  most  FOBs  are  performed  safely  with  air 
breathing,  heliox  may  play  a  role  in  a  subset  of  patients  with 
small  endotracheal  tubes  or  with  baseline  elevations  in  resis- 
tive airway  pressure. 

Logistics — How  To  Administer  Heliox 

When  greater  than  30%  oxygen  concentrations  are  required 
to  maintain  arterial  saturation  greater  than  90%,  heliox  may 
provide  less  benefit  in  reducing  airways  resistance.  Com- 
plicating disease  processes  (eg,  pneumonia  and  asthma)  should 
be  considered  when  patients  with  apparent  airflow  obstruc- 
tion exhibit  severe  hypoxemia  and  require  high  oxygen  con- 
centrations. Heliox  breathing  may  improve  gas  exchange,'**'''^ 
presumably  by  improving  ventilation-perfusion  relationships 
or  improving  distal  gas  mixing  and  diffusion.  To  the  extent 
this  occurs,  oxygen  concentrations  may  be  further  reduced, 
permitting  maximal  concentrations  of  helium. 


Chronic  Obstructive  Pulmonary  Disease  (COPD) 


Nonintubated  Patients 


The  effectiveness  of  heliox  for  patients  with  acute  exac- 
erbations of  COPD  has  not  been  well  documented.  Fifteen 
patients  with  stable  COPD  demonstrated  a  15%  improvement 
in  functional  residual  capacity  and  small  decrements  of  both 
Paco:  and  CO2  production  after  breathing  an  80:20  blend  of 
heliox.'^  In  a  study"  published  only  as  an  abstract,  6  patients 
with  acute  or  chronic  hypercapnic  respiratory  failure  due  to 
COPD  experienced  reductions  in  mean  Paco:  from  80  to  53 
torr  with  70:30  heliox  breathing.  Mean  PaC02  rose  again  to 
70  torr  after  resumption  of  air  breathing. 

Nebulization  of  Aerosolized  Medications 

Several  researchers  have  examined  the  use  of  heliox  to  pro- 
duce and  deliver  aerosolized  medications.'^-'^  Anderson  et  al''* 
studied  10  patients  with  stable  asthma,  who  inhaled  radiolabeled 


In  spontaneously  breathing  patients  not  requiring  positive 
pressure  assistance,  heliox  is  delivered  by  a  nonrebreather  face 
mask  in  order  to  reduce  the  amount  of  external  air  entrained 
on  inspiration  with  resulting  dilution  of  helium  concentration 
(Fig.  3).  A  tank  of  dry  80:20  heliox  is  connected  by  plastic 
tubing  to  a  tight-fitting  face  mask  on  the  patient. 

In  our  experience,  flows  of  5-10  L/min  are  enough  to  ensure 
that  the  reservoir  bag  of  the  rebreathing  mask  has  enough  gas 
for  each  tidal  breath.  We  monitor  all  patients  in  an  intensive 
or  intermediate  care  unit  with  pulse  oximetry;  and,  if  sup- 
plemental oxygen  is  required  to  maintain  the  saturation  more 
than  90%,  we  place  a  nasal  cannula  of  oxygen  beneath  the 
mask  and  titrate  supplemental  oxygen  to  this  end  point.  The 
rationale  for  this  approach  is  to  dilute  the  helium  as  little  as 
can  be  safely  done  as  defined  by  an  O2  saturation  >  90%.  We 
are  careful  to  obtain  an  arterial  blood  gas  within  20  minutes 
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Fig.  3.  A  mask  system  for  delivery  of  fieliox  and  concurrent  nebu- 
llzation  treatments  in  spontaneously  breathing  patients  with  severe 
airflow  obstruction.  A  =  Partial  nonrebreather  mask;  B  =  Exhalation 
valve;  C  =  22mm  ID  adapter;  D  =  Ventilator  Y;  E  =  IVIIni-Heart  neb- 
ullzer"'*  or  Unl  Nebulizer"-;  F  =  One-way  valve;  G  =  Connection  for 
oxygen  tubing  to  heliox  tank;  H  =  Reservoir  bag;  I  =  Port  for  nebu- 
lizing medication. 


of  the  institution  ofhelio.x  breathing  to  cont'inii  the  accuracy 
of  the  pulse  oximeter. 

Intubated  Patients  &  Patients  Receiving  Positive  Pres- 
sure Ventilation 

The  use  of  heho.x  through  conventional  mechanical  ven- 
tilators may  be  challenging  and  should  never  be  attempted 
for  the  first  time  in  the  crisis  represented  by  life-threatening 
asthma.  Before  attempting  heliox  therapy  in  a  patient,  we  rec- 
ommend that  physicians  and  respiratory  therapists  familiarize 
themseKes  with  the  pr(x:esses  lliat  are  confounded  during  heliox 
administration  by  applying  their  system  to  a  test  lung,  adjust- 
ing gas  flow,  and  making  measurements  of  volume  and  How. 

A  major  problem  resulting  from  heliox  administration 
through  all  commonly  available  ventilators  is  error  in  flow 
measurement.  Ventilators  that  use  a  hot-wire  pneumota- 
chometer  (eg,  Puiitan-Bcnnctt  72(X))  will  have  erroneous  flow 
measurements  because  heliox  has  a  higher  specific  heat  than 
air  and  results  in  a  greater  cooling  of  the  detector  wire  at  any 
given  flow.  In  addition,  heliox  causes  the  anti-asphyxia  valve 
to  open  so  that  lidd  \olume  is  vented  lo  the  atmosphere.  Tliese 
problems  taken  together  cause  such  a  disparity  between  set 
and  delivered  tidal  volume""'  that  we  do  not  use  ventilators 
with  this  system  for  the  delivery  of  heliox.  Siemens  Servo 
900  and  300  series  ventilators  utilize  a  screen  pneumota- 
chometer  that  measures  a  pressure  drop  across  the  device 


related  to  the  flow.  This  type  of  pneumotach  is  also  affected 
by  the  use  of  heliox  because  the  higher  viscosity  of  heliox 
causes  a  lesser  pressure  drop  and  an  under  estimation  of  the 
flow.  With  the  ventilator  set  in  any  volume-controlled  mode, 
the  ventilator  "increases"  flows  to  meet  the  set  tidal  volume, 
causing  the  delivered  tidal  volume  to  exceed  the  set  tidal  vol- 
ume. This  can  be  undesirable  in  severe  airflow  obstruction 
and  can  result  in  increased  hyperinflation  with  the  potential 
for  barotrauma  and  circulatory  compromise.'"  Failure  to  rec- 
ognize this  phenomenon  can  result  in  a  disastrous  paradox — 
the  cliniciim  who  initiates  heliox  therapy  with  the  go;il  of  reduc- 
ing airway  resistance  and  dynamic  hyperinflation  with  its 
adverse  consequences  may  not  know  that  the  ventilator  "up- 
regulates'  tidal  volume,  causing  an  increase  in  lung  overin- 
tlation.  While  one  study"  has  suggested  that  these  errors  in 
tidal  volume  measurement  are  small  and  can  be  coirected  with 
a  relatively  simple  calibration  factor,  we  recommend  that  clin- 
icians not  rely  on  the  measurements  given  by  the  ventilator. 
In  our  opinion,  a  better  solution  is  to  adjust  tidal  volume  to 
other  variables  correlating  to  the  degree  of  lung  inflation  (eg, 
plateau  airway  pressure  and  intrinsic  positive  end-expiratory 
pressure  IPEEP,])  and  to  measure  tidal  volume  directly  with 
a  spirometer  applied  to  the  expiratory  limb  of  the  ventilator. 
In  our  experience,  the  measurement  t)f  the  fraction  of  inspired 
oxygen  by  the  usual  in-line  systems  in  modem  ventilators  is 
not  confounded  by  heliox  and  is  reliable. 

We  use  the  Siemens  Servo  900  C  or  300  E*  for  delivery 
of  heliox  during  mechiinical  ventilation  of  severe  asthma  (Fig. 
4).  The  blender  for  the  machine  should  be  changed  to  a  low- 
flow  blender,  such  as  the  Bird  3800  Microblender  with  two 
50-psi  outlets  and  a  flow  meter  to  provide  external  access  for 
a  resuscitation  bag.  This  change  is  recommended  because  the 
stand;u"d  high-flow  blenders  contain  a  bleed-off  valve  tliat  "mis- 
interprets" flow  with  heliox  and  results  in  a  leak  that  requires 
frequent  replacement  of  the  heliox  cylinders.  A  heliox  CGA 
2S0  gauge  should  be  attached  to  the  heliox  H-cylinder  and 
set  for  40-50  psi.  A  Diameter  Index  Safety  System  connec- 
tion is  utilized  to  provide  a  bridge  between  gauge  and  blender 
(Fig.  4).  A  simple  volume  spirometer  is  attached  to  the  expi- 
ratory limb  to  determine  tidal  volume  by  direct  measurement. 
For  this  purpose,  we  use  the  volume  spirometer  from  an  MA- 
1  Puritan  Bennett  ventilator.  If  a  Wright's  spirometer  is  used, 
calibration  for  heliox  would  be  necessary. 

This  system  can  be  readily  u.sed  to  administer  heliox  and 
adjust  ventilator  variables.  The  majority  of  patients  con- 
sidered for  heliox  therapy  combined  w  ith  mechanical  ven- 
tilation are  heavily  sedated  and  likely  muscle  relaxed,  al- 
though paralysis  should  alwavs  be  avoided  if  sedation  alone 
is  adequate  because  the  incidence  of  post-paralytic  myopa- 
thy is  high  in  this  group  of  patients. '"  The  use  of  sedation 


♦Suppliers  of  commercial  products  arc  li.stcd  ni  Ihc  Product  Sources  sec- 
tion following  the  text. 
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Fig.  4.  Use  of  heliox  with  the  Siemens  900  C  ventilator.  A  =  Bird 
low-flow  blender  (3800)'-";  B  =  1-15  LVmin  flowmeter;  C  =  2-50  psi 
outlets  with  high  pressure  hose;  D  =  Cylinder  identification;  E  = 
Diameter-Index  Safety  System  (DISS)  connection  for  oxygen  and 
air;  F  =  Heliox  regulator. 


and  paralysis  facilitates  controlled  hypoventilation,  reduces 
muscle  work  and.  hence,  CO2  production,  and  assures  pa- 
tient-ventilator synchrony. 

We  prefer  managing  patients  in  the  SIMV  rather  than  the 
assist-control  mode.  This  does  not  relate  to  the  issue  of  patient- 
triggering  because,  as  previously  stated,  these  patients  should 
have  controlled  ventilation.  The  use  of  SIMV  is  based  on  the 
independence  of  rate  and  minute  volume  changes  that  occur 
as  heliox  is  adjusted  and  corrections  are  made  for  tidal  vol- 
ume alteration. 

Ventilation  with  heliox  should  he  started  at  the  maximal 
concentration  of  helium  that  permits  >  90%  saturation  of  arte- 
rial hemoglobin.  The  benefits  of  heliox  to  lung  mechanics 
require  a  fraction  of  inspired  helium  >  0.6.  As  heliox  replaces 
the  previous  oxygen-nitrogen  mix,  tidal  volume  as  measured 
by  direct  spirometry  will  rise  above  that  set  on  the  ventila- 
tor. The  actual  exhaled  tidal  volume  will  be  about  one  third 
greater  than  the  set  tidal  volume  when  a  patient  is  inhaling 
80:20  heliox,  but  direct  measurement  of  the  exhaled  volume 
should  be  done  to  confirm  this. 

Once  the  patient  has  been  ventilated  for  several  minutes 
with  heliox,  a  steady  state  regarding  lung  mechanics  will  be 
achieved.  Tidal  volume  can  be  adjusted  downward  as  mea- 
sured by  spirometry.  Alternatively,  one  can  siinply  adjust  tidal 
volume  to  other  end  points  of  hyperinflation — specifically 
to  maintain  plateau  airway  pressures  less  than  30  cm  H2O  and 
PEEPj  less  than  15  cm  H2O;  in  patients  who  have  no  con- 
traindication to  elevation  of  the  Paco2'  permissive  hypercapnia 
may  be  employed  as  part  of  this  strategy.'"  Success  of  heliox 
therapy  as  compared  to  conventional  gas  ventilation  would 
be  proven  by  a  lower  Pacoi'  ^  lower  plateau  airway  pressure, 
and  a  lower  PEEPj,  all  compared  at  the  same  tidal  volume  and 
breathing  rate.  To  prove  this  benefit,  tidal  volume  measure- 
ment would  have  to  be  performed  as  previously  described. 
One  should  be  less  ready  to  interpret  a  lower  peak  airway  pres- 


sure as  beneficial  (although  it  will  follow  from  improvement 
in  the  other  variables)  because  the  lower  pressure  is  expected 
with  the  lower  density  gas  and  does  not  correlate  well  with 
the  degree  of  hyperinflation.'" 

This  same  system  may  be  used  in  the  delivery  of  nonin- 
vasive positive  pressure  ventilation  (NPPV)  via  a  mask  sys- 
tem (ventilator  mode  set  to  CPAP  or  Pressure  Support).  NPPV 
has  been  widely  used  in  the  management  of  patients  with  exac- 
erbations of  COPD  and  in  recent  studies  improved  survival.'" 
The  utility  of  NPPV  in  status  asthmaticus  is  less  clear,''-  and 
we  would  consider  the  combined  therapy  of  heliox  with  NPPV 
to  be  experimental  for  these  patients. 

Aerosol  Delivery 

Adaptation  of  heliox  cylinders  to  drive  nebulizers  for  the 
delivery  of  inhaled  bronchodilators  is  straightforward.  We  have 
used  this  approach  with  albuterol  administration  and  a  mini- 
Heart  nebulizer  connected  by  a  ventilator-Y  to  a  nonrebreather 
mask  with  reservoir  (Fig.  3).  The  nebulizer  is  driven  by  the 
heliox  H-cylinder  with  flows  of  2-4  L/min. 

Cost  of  Heliox  Therapy 

The  cost  of  heliox  per  tank  varies  regionally  (at  present, 
$70/tank  in  Connecticut,  $30/tank  in  Illinois).  Approximately 
3-6  tanks  are  required  for  treatment  of  the  nonintubated  patient 
for  24  hours.  Thus,  the  cost  of  heliox  therapy  compares  favor- 
ably with  mechanical  ventilatory  support  of  the  airflow 
obstructed  patient:  and,  hence,  if  ventilatory  failure  can  be 
avoided,  heliox  may  be  a  preferred  therapy  on  a  cost  as  well 
as  efficacy  basis.  Because  the  benefits  of  heliox  therapy  are 
less  well  described  when  coupled  with  mechanical  ventilation 
or  aerosol  therapy,  cost-benefit  analysis  is  entirely  speculative. 

Clinical  Reconiniendations 

Available  studies  do  not  conclusively  demonstrate  the  effi- 
cacy of  heliox  as  primary  or  standard  therapy  for  any  disease 
entity.  However,  we  believe  that  heliox  can  be  a  useful  adjunct 
when  it  is  used  cautiously  in  selected  patients. 

Upper  Airway  Obstruction 

The  theoretical  justification  for  the  use  of  heliox  in  patients 
with  upper  airway  obstruction  is  perhaps  the  most  compelling. 
Yet,  there  are  few  prospective  studies  that  substantiate  the  effi- 
cacy of  heliox  in  this  setting.--'"  We  use  heliox  in  selected  cases. 
Patients  with  severe  obstruction  and  impending  respiratory 
muscle  failure  should  be  intubated  immediately  to  relieve  the 
obstruction.  Likewise,  patients  should  be  intubated  if  their  air- 
way obstruction  is  unlikely  to  be  medically  reversible.  How- 
ever, in  patients  with  moderately  severe  obstructions  that  may 
be  amenable  to  medical  therapies  (ie,  selected  patients  with 
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Exacerbation  of  Asthma 


1 .  Aerosolized  /J  agonist  every  0.5-1 .0  h 
or  continuously 

2.  Methylprednisilone  1-2  mg/kg  l.V.  then  0.5- 
2.0  mg/kg  evet7  6  h 


YES 


Consider  discharge  on 

oral  steroids  &  /(-agonist  inhalers 

with  a  follow-up  appointment 


1-2  hours 


1.  Comfortable 

2.  Respiratory  rate  •  25  breaths/min 
Is  patient:                 3.  Pulsus  paradoxus  -   ISmmHg 

4.  Peak  flow     60%  predicted 

5.  Pco  =  35-40  mm  Hg 


Consider  adding: 

1.  Theophylline 

2.  Ipratropium  or  glycopyrrolate  aerosols 

3.  Admission  for  treatment 


1.  Uncomfortable 

2.  Respiratory  rate  ■  30  breaths/min 
Is  patient:                 3.  Pulsus  paradoxus  >  15  mmHg 

4.  Peak  flow  ■  200  L/min 

5.  pH  ■  7.3 

Consider  ICU  Admission 


Continue  Theraphy  and: 


If  patient  is  stable  consider 

70-80%  helium  breathing. 

Obtain  blood  gas  and  vital  signs 

after  10-15  minutes 


If  no  Improvement 


Consider  Intubation  for: 

1.  pH     7.25 

2.  Pulsus  decreasing  during  patient  worsening 

3.  Peak  flows  decreasing  despite  therapy 

4.  Respiratory  rate     35  breaths/min 


Intubate.  Mechanically  Ventilate 


Fig.  5.  The  use  of  helium  breathing  In  an  algorithm  for  the  treatment  of  exacerbations  of 
asthma,  Heliox  Is  recommended  for  the  most  severely  III  patients  not  responding  to  rou- 
tine bronchodllator  treatments  but  not  yet  requiring  intubation  and  mechanical  ventilation. 


airway  edema  or  infection),  heliox  may  act  as  a  bridge  ther- 
apy to  reduce  resistance  and  tip  the  balance  in  tavor  of  the 
respiratory  muscles  until  therapies  take  hold.  The  most  com- 
monly encountered  clinical  sceniirio  in  which  we  use  heliox 
for  this  indication  is  in  post-extubation  stridor. 

COPD 

We  do  not  routinely  use  heliox  in  our  patients  with  exac- 
erbations of  COPD.  Because  noninvasive  face  mask  venti- 
lation has  been  proven  effective  in  many  of  the  patients  who 
might  be  candidates  for  heliox  therapy,  further  studies  are 
required  to  confirm  the  efficacy  and  the  role  of  heliox  in  the 
management  of  patients  with  severe  COPD. 

Asthma 

The  majority  of  patients  with  severe  exacerbations  of  asthma 
are  successfully  treated  w  ith  routine  therapy.  Another  small 


subset  of  patients  requires  immediate  urgent  intubation.  A 
relatively  small  subset  of  patients  with  status  asthmaticus  that 
is  not  rapidly  improving  and  who  still  have  respiratory  mus- 
cle reserve  (patients  who  are  not  exhausted  and  nearing  res- 
piratory arrest)  may  benefit  from  breathing  heliox  until  defini- 
tive therapies  take  hold  (Fig.  5).  We  continue  the  heliox 
delivered  by  nonrebreather  face  mask  until  the  patient  has  clin- 
ically improved  (usually  within  24  hours)  allowing  a  trial  of 
air  breathing.  Because  the  scientific  data  do  not  unequivo- 
cally demonstrate  the  effectiveness  of  this  modality,  when 
we  initiate  heliox  therapy  in  these  tenuous  asthmatics,  we  do 
not  leave  the  bedside  until  the  patient  has  become  more  com- 
fortable and  serial  arterial  blood  gases  confirm  that  Paco:-  if 
initially  ele\  atcd,  is  decreasing.  Because  these  patients  are 
close  to  requiring  intubation,  we  have  a  senior  clinician  skilled 
in  airway  management  assigned  to  the  patient  to  be  imme- 
diately available. 

Even  though  heliox  may  be  effective  at  reducing  airway 
pressures  and  impro\ing  gas  exchange  in  intubated  asthmatics. 
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its  use  remains  experimental.  First,  the  majority  of  intubated 
asthmatics  improve  with  conventional  ventilator  therapies. 
However,  there  is  a  small  subset  of  patients  with  extreme 
hyperinflation  as  indicated  by  measurement  of  plateau  air- 
way pressure  and  PEEP,.'"  Because  studies  have  suggested 
that  asthma  mortality  can  be  nearly  eliminated  by  ventilat- 
ing these  particularly  severe  asthmatics  at  low  (<  30  cm  H2O 
static)  airway  pressures,  with  or  without  permissive  hyper- 
capnia.'""*-^  this  strategy  should  be  attempted  before  using  heliox 
in  mechanically  ventilated  patients.  There  are  few  patients 
who  cannot  be  stabilized  using  the  permissive  hypercapnia 
strategy.  Thus,  in  our  opinion,  heliox  has  a  very  limited  role 
in  intubated  asthmatics. 

Aerosol  Therapies 

The  vast  majority  of  patients  with  exacerbations  of  asthma 
improve  with  j8  agonist  aerosolized  in  air.  Even  if  heliox  is 
superior  to  air  as  a  vehicle  for  aerosol  therapies,  it  is  unlikely 
that  the  difference  will  be  enough  to  justify  routine  use  of  heliox 
for  this  indication.  However,  it  is  possible  that  heliox-driven 
nebulized  therapies  may  be  helpful  in  very  severe  asthmat- 
ics and/or  in  intubated  asthmatics  whose  asthma  is  not  respond- 
ing to  air  driven  aerosols. 

In  Conclusion 

The  early  reports  by  Barach  suggest  that  heliox  may  be  an 
effective  adjunct  for  patients  with  obstructive  puhnonary  dis- 
eases. More  than  60  years  have  passed,  and  still  there  are  inad- 
equate data  to  definitively  determine  the  efficacy  of  heliox  and 
its  appropriate  place  in  the  armamentarium  against  respiratory 
diseases.  More  prospective  clinical  studies  are  required  to  fur- 
ther define  the  niche  for  this  therapy  first  proposed  in  1934. 


PRODUCT  SOURCES 

Ventilators: 

Siemens  Servo  900  C  or  300  E.  Siemens-Elema  AB,  Sweden 

Blenders: 

Bird  3800  Microblender.  Bird  Products.  Palm  Springs  CA 

Gauges: 

CGA  280  gauge.  Best  Technology  Corp.  Lombard  IL 

Spirometers: 

Wnght's  Spirometer.  British  Oxygen  Co.  Ferraris  Medical  Inc.  Holland 

NY 

Cylinders: 

Heliox  H-Cylinder,  Nellcor  Puritan  Bennett  Gas  Division.  Lagrange  IL 

Nebulizers: 

Mini-Heart  Nebulizer. Vortran  Medical  Technology  Inc.  Sacramento  CA 
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AIDS  Sourcebook  Health  Reference 
Series:  Volume  4,  edited  by  K  Bellenir  and 
PD  Dresser.  831  pages.  Detroit:  Omni- 
graphicslnc:  1995.  $80. 

The  text  is  presented  in  7  parts  and 
includes  76  chapters  that  explore  every  topic 
from  the  historical  development  of  acquired 
immunodeficiency  syndrome  (AIDS)  to  re- 
sources for  the  religious  community.  The 
handbook  is  designed  for  human  immun- 
odeficiency virus  (HlV)-positive  and  AIDS 
patients  and  their  families — the  respiratory 
care  practioner's  (RCP)  interest  in  this  text 
may  be  as  resource  material  or  as  an  infor- 
mative text  for  patients. 

Parts  I  and  11  deal  with  historical  and  sta- 
tistical information  about  AIDS  and  HIV  in- 
fection and  reports  from  the  National  Com- 
mission on  AIDS.  P;irt  111.  Living  with  HIV/ 
AIDS — Medical  Infomiation  for  the  HIV/ 
AIDS  Patient,  is  the  most  comprehensive 
section  in  the  text.  It  is  written  (as  is  the  entire 
volume)  in  layperson's  terms  and  includes 
virtually  every  medical  question — from  the 
immune  system  to  how  to  go  about  joining 
a  clinical  trial — that  a  patient  might  have. 
The  last  chapter  in  this  section  lists  additional 
resources  for  medical  information. 

Coping  with  Social,  Legal,  Psycholog- 
ical, and  Emotional  Issues  is  covered  in  Part 
IV.  This  section  covers  counseling  and  test- 
ing, how  HTV  affects  employment  and  health 
insurance,  the  Americans  with  Disabilities 
Act,  a  guide  to  proper  nutrition,  HlV/AlDS 
and  sports,  caring  for  someone  with  AIDS, 
and  talking  to  children  and  adolescents  about 
HIV/AIDS.  A  positive  feature  of  this  sec- 
tion is  that  infomiation  is  provided  through 
several  question-and-answer  sections,  pre- 
senting pros  and  cons  associated  with  each 
question.  For  example,  the  text  includes  both 
reasons  for  and  against  seeking  counseling 
and  testing.  In  this  way,  the  patient  is  pre- 
sented with  the  information  and  then  left  to 
make  decisions  based  on  individual  beliefs 
and  circumstances — there  is  no  'correct" 
course  of  action.  Parts  III  and  IV  probably 
provide  the  answers  to  the  most  frequently 
asked  questions  by  HIV/ AIDS  patients. 

Part  V  covers  AIDS  prevention,  includ- 
ing Center  for  Disease  Control  guidelines. 
Part  VI  examines  AIDS  research — this  sec- 
tion could  easily  be  intimidating  to  readers 


but  is  written  in  the  same  easy-to-understand 
language  used  throughout  the  text.  While  it 
certainly  is  not  an  exhaustive  review  of  the 
medical  literature,  Part  VI  discusses  AIDS 
drugs,  vaccines,  and  transmission  of  the  vims 
through  health  care  workers,  dentists,  and 
mother  to  infant. 

Part  VII  concludes  the  text,  with  a  thor- 
ough hst  of  resources,  including  AIDS  Hot- 
lines (state  by  state),  guides  to  find  more 
information,  education,  and  training  centers, 
prevention  programs,  Internet  resources,  and 
resources  for  the  religious  community. 

Overall,  the  AIDS  Sourcebook  is  a  com- 
prehensive guide  for  patients  and  their  fam- 
ilies living  with  HIV/AIDS.  It  is  well  writ- 
ten, easy  to  understand,  and  thorough.  Users 
of  the  sourcebook  can  easily  find  the  answers 
to  their  questions  by  either  using  the  index 
or  perusing  the  7  parts  and  subsequent  chap- 
ters. I  would  not  hesitate  to  refer  patients  to 
this  text  or  to  use  it  myself  as  a  resource  for 
classroom  instruction. 

Crystal  L  Dunlevy  EdD  RRT 

Visiting  Professor 

Georgia  State  University 

Atlanta,  Georgia 


Fitness  and  Exercise  Sourcebook  edited 
by  DR  Harris.  625  pages.  Detroit:  Omni- 
graphicslnc;  1996.  $80. 

This  book  is  an  encyclopedia  of  sorts  that 
provides  information  on  a  broad  range  of  tof)- 
ics  related  to  physical  fitness  and  exercise. 
There  are  5  main  sections,  each  featuring  a 
compilation  of  publications  previously  pro- 
duced by  various  health  and  fitness  agencies 
and  consumer  magazines. 

Section  1  deals  with  die  fundamentals  of 
exercise:  definitions  and  benefits  of  phys- 
ical fitness,  methods  of  fitness  assessment, 
general  advice  on  planning  and  developing 
a  fitness  routine,  tips  for  long-term  adher- 
ence, and  the  impact  of  exercise  on  weight 
control.  The  4-step  plan  in  Chapter  3  out- 
lines the  thought  process  involved  in  begin- 
ning an  exercise  program,  accounts  for  the 
barriers,  individualizes  the  plan,  and  strate- 
gizes  for  "commitment."  The  plan  is  an  ex- 
cellent guide  for  any  individual  wishing  to 
begin  a  program.  This  plan  may  be  useful 


to  both  the  general  public  or  the  clinician 
involved  in  counseling  individuals  on  exer- 
cise and  may  merit  the  price  of  the  book  on 
its  own.  Also  quite  useful  is  the  general  test 
battery  presented  for  assessment  of  physi- 
cal fitness.  This  battery  of  tests  is  practic- 
al, simple,  and  can  be  pertormed  by  anyone. 
The  descriptions  of  these  tests,  however,  are 
wordy  and  could  have  been  illustrated  to 
guide  the  reader  in  proper  administration. 

Section  2  presents  information  on  the 
role  of  exercise  in  health  across  the  age  spec- 
trum and  the  impact  of  nutrition  on  sports 
performance.  The  information  in  this  sec- 
tion is  vague.  The  exercises  presented  are 
described  generally  in  the  text  but,  again, 
could  have  been  supplemented  with  illus- 
trations. If  done  improperly,  some  of  the 
exercises,  such  as  the  quarter  squats  and  leg 
lunges,  for  "mid-life  and  older  persons"  may 
be  contraindicated  in  a  large  segment  of  this 
population.  Additionally,  there  are  no  spe- 
cific workout  routines  presented  for  each 
age  group,  and  the  information  on  warm- 
up  and  cool  down  is  redundant  to  the  pre- 
vious section. 

Exercise  recommendations  specific  to 
individuals  with  chronic  medical  conditions 
such  as  arthritis,  diabetes,  and  heart  disease 
are  included  in  Section  3.  Advice  is  also  pre- 
sented on  exercise  and  pregnancy,  mental 
health,  asthma,  and  general  tips  for  indi- 
viduals with  hip  replacement.  Most  chap- 
ters in  this  section  are  lacking  some  basic 
components.  The  chapter  on  arthritis  con- 
tains only  minimal  examples  of  specific 
range-of-movement  exercises.  The  diabetes 
chapter  is  vague  on  issues  such  a,s  recognition 
and  treatment  of  hypoglycemia,  blood  sugar 
responses  to  exercise,  and  the  necessity  for 
daily  exercise  in  promoting  optimal  blood 
glucose  control. 

Section  4  contains  infomiation  about  spe- 
cific fitness  activities.  The  general  tips  pre- 
sented in  each  chapter  such  as  cycling  tech- 
nique, shoe  technology,  choosing  the  right 
health  club,  and  exercise  equipment  selec- 
tion provide  individuals  with  practical 
insights  necessary  to  enjoying  each  activ- 
ity to  its  full  potential.  Lacking  in  this  sec- 
tion are  detailed  sample  exercise  routines  for 
many  of  the  activities  listed.  The  omission 
of  weight  training  routines  is  perhaps  the 
most  glaring  example  of  this  weakness. 
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An  excellent  literature  review  of  the  most 
up-to-date  research  on  the  benefits  of  phys- 
ical activity  covering  a  wide  range  of  health- 
fitness-related  topics  is  provided  in  Section 
5.  This  section  is  somewhat  scientific  for  the 
lasperson  but  serves  as  an  excellent  resource 
for  the  fitness  professional  in  need  of  quick 
access  to  scientific  data. 

From  a  practical  point  of  view,  the  book 
covers  a  wide  range  of  topics.  This  scope 
leaves  little  room  for  specific  detail,  which 
may  force  the  reader  to  consult  alternate 
sources  devoted  to  a  specific  fitness  or  exer- 
ci.se  acti\  ity.  Due  to  the  kirge  overlap  of  sub- 
ject matter  there  is  considerable  redundancy 
in  many  chapters,  and  the  lack  of  illustra- 
tions creates  potential  for  confusion  on  the 
part  of  the  reader.  General  texts  on  specific 
exercise-related  topics  may  better  serve  the 
individual  interested  in  leiu'ning  more  on 
exercise  and  fitness. 

Jeffrey  Johnson  MS 

ACSM  Preventive  and  Rehabilitative 

Exercise  Program  Director 

Blodgett  Preventive  Cardiology 

&  Rehabilitation 

Blodgett  Memorial  Medical  Center 

Grand  Rapids.  Michigan 


Respiratory  Disea.se  in  Children:  Diag- 
nosis and  Management,  GM  Loughlin  and 
H  Eigen.  Eiditors.  Illustrated.  867  pages.  Bal- 
timore: Williams  &  Wilkins;  1994.  5125. 

According  to  the  foreword,  this  book  tar- 
gets "the  practitioner  facing  the  problems  of 
children  with  lung  problems  that  threaten 
lives  or  that  at  lea.st  won't  go  away."  In  a  few- 
pages,  the  first  section  of  the  book  covers 
maturation  of  the  respiratory  system.  Al- 


though the  authors  do  a  good  job.  much  of 
the  detail  is  left  out — probably  due  to  page 
limitations.  I  found  this  section  to  be  the  eas- 
iest to  read  and  understand. 

The  second  section  discusses  diagnos- 
tic techniques.  The  first  chapter  covering 
physical  assessment  is  interesting  and  in- 
formative without  going  into  exhaustive 
detail.  In  just  9  pages  it  covers  all  the  impor- 
tant aspects  ol  the  physical  exam,  including 
reminding  the  practitioner  to  warm  the  steth- 
oscope before  auscultating  the  chest.  In  the 
chapter,  "Imaging  the  Pediatric  Chest,"  Fig- 
ure 9.42  shows  a  normal  and  infiamed  epi- 
glottis; however,  the  descriptions  and  the 
pictures  are  reversed — the  normal  epiglottis 
is  View  B  not  A;  and  the  inflamed  epiglottis. 
View  A  not  B.  I  found  the  rest  of  the  sec- 
tion also  easy  to  read  and  informative.  There 
are  a  number  of  tables  in  the  bronchoscopy 
chapter  that  may  be  helpful  to  those  who 
are  developing  a  bronchoscopy  program. 

The  third  section  of  the  book  is  about 
approaching  the  patient  with  pulmonary  dis- 
ease. The  chapters  are  well  written  and  con- 
tain some  good  information  on  how  to  dif- 
ferentiate pulmonary  diseases. 

Section  4  describes  common  pulmonaiy 
diseases.  Each  chapter  covers  a  specific  dis- 
ease or  class  of  diseases  and  describes  clin- 
ical presentation  and  management.  The  chap- 
ters are  informative  and  contain  many  tables 
to  help  with  differential  diagnosis. 

Section  5  covers  respiratory  aspects  of 
nonpulmonary  disease.  The  authors  do  a 
good  job  of  describing  the  causes  and  man- 
agement of  such  disorders. 

Section  6  covers  the  principles  of  ther- 
apy for  pulmonary  diseases.  I  found  the  oxy- 
gen therapy  chapter  disturbing.  The  authors' 
description  of  the  venluri  mask  (ie,  air- 
entrainment  mask)  states,  "the  larger  the  air 


intake  port  the  lower  the  final  Fio:"  This 
statement  is  contrary  to  how  the  air-entrain- 
ment  mask  functions.  The  air  intake  port 
does  not  change  size;  it  is  the  size  of  the  ori- 
fice for  O:  that  changes.  The  authors  also 
state  that  "face  masks  deliver  higher  oxy- 
gen concentrations,  approximating  100% 
under  ideal  circumstances."  Though  this  is 
Hue  for  the  nonrebreather  mask,  it  is  not  true 
for  a  simple  mask  or  an  aerosol  mask.  This 
chapter  includes  brief  information  about 
oxygen  delivery  for  the  home.  The  authors' 
recommended  form  of  oxygen  delivery  to 
infants  with  bronchopulmonary  dysplasia 
is  an  "inverted  tent."  This  system  seems  very 
dangerous  to  me  because  the  plastic  that 
lines  the  sides,  bottom,  and  top  half  of  the 
crib  could  be  a  cause  of  asphyxiation  in  the 
child  who  happens  to  get  its  face  between 
the  mattress  and  the  side  of  the  crib.  Though 
they  have  their  drawbacks.  1  believe,  nasal 
cannulas  are  safer,  less  expensive,  and  bet- 
ter tolerated  than  the  "inverted  tent"  system. 
This  chapter  needs  to  be  reworked  to  im- 
prove the  accuracy  of  the  oxygen  therapy 
information. 

I  would  not  nscommend  this  book  for  res- 
piratory therapy,  nursing,  or  medical  students. 
The  information  about  lung  maturation  and 
disease  processes  is  good  and  may  be  valu- 
able to  its  target  audience  of  practicing  res- 
piratory therapists,  nurses,  and  physicians. 
However,  the  chapter  on  oxygen  delivery 
may  be  confusing  to  those  who  do  not  have 
a  firm  understanding  of  oxygen  delivery 
devices  and  how  to  use  them. 

Kathy  Boyle  MS  RRT 

Respiratory  Care  Services 

Education/Research  Section 

Arkansas  Children's  Hospital 

Little  Rock,  Arkansas 
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Bilateral  Upper  Lobe  Cavities: 
The  Lesions  Are  Obvious  but  What  about  the  Cause? 

Samer  Alkhuja  MD,  AiithonyJ  Mastellone  MD,  and  Albert  Miller  MD,  FACP,  FCCP 


Case  Summary 

A  70-year-old  woman  was  admitted  to  the  hospital  for  eval- 
uation of  a  syncopal  episode.  She  denied  cough  and  other  res- 
piratory symptoms  and  did  not  smoke.  Four  months  eadier 
she  had  undergone  sigmoidoscopy  for  evaluation  of  hema- 
tochezia.  At  that  time  she  had  been  found  to  have  moderately 
differentiated  adenocarcinoma  of  the  rectum  with  hepatic 
metastases.  Surgeons  established  a  colostomy,  and  the  patient 
subsequently  received  chemo-  and  radiotherapies.  Results 
of  the  physical  examination  performed  during  the  current 
admission  were  unremarkable.  The  chest  radiograph  is  shown 
in  Figure  1. 


The  authors  are  associated  with  the  Division  of  Pulmonary  Medicine. 
Department  of  Medicine,  Catholic  Medical  Center.  The  Brooklyn  & 
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Fig  1.  Posteroanterlor  radiograph  of  70-year-olcl  woman  admitted 
to  the  hospital  for  evaluation  of  a  syncopal  episode. 


How  would  you  answer  these  questions? 

What  abnormalities  are  apparent  on  the  radiograph? 

What  is  the  most  likely  etiology  of  the  cavities? 
What  steps  should  be  taken  immediately? 


Answers  &  Discussion  on  next  page 
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Answers 

Abnormalities.  Thin-wallcd  cavities  are  present  in  both  up- 
per lobes  and  a  round  density  can  be  seen  in  the  superior 
mediastinum. 

Etiology.  Given  the  patient's  age  and  inimuiiosuppressed  state, 
the  cavities  are  likely  to  be  the  con.sequence  of  infection  with 
Mycohcuterimn  tuberculosis  (ie,  tuberculosis.  orTB). 

Immediate  Procedures.  The  patient  should  be  placed  in  res- 
piratory isolation,  and  anti-tuberculosis  drugs  should  be  be- 
gun. It  is  important  to  establish  the  presence  or  absence  of 
tuberculosis. 

The  patient  was  placed  in  isolation  and  received  four  an- 
tituberculosis medications  while  the  diagnosis  was  being 
made.  Induced  sputum  stained  by  the  Kinyoun  and  fluo- 
rochrome  techniques  was  negati\e  for  acid  fast  bacilli  ( AFB). 
A  bronchoscopy  revealed  no  endobronchial  lesions.  Smears 
from  the  bronchial  washings,  brushings,  and  transbronchial 
biopsies  were  also  negative  for  AFB.  Histopathologic  exam- 
ination of  the  bronchoscopic  biopsies  and  cytology  results 
of  tissues  from  both  upper  lobes  revealed  clusters  of  malig- 
nant cells  consistent  with  the  diagnosis  of  metastatic  ade- 
nocarcinoma similar  to  the  primary  rectal  lesions.  A  needle 
biopsy  was  refused  by  the  patient.  She  remained  hospital- 
ized and  expired  after  three  weeks  because  of  a  cardiac  arrest. 

Discussion 

The  coexistence  of  pulmonary  TB  with  primary  or  sec- 
ondary lung  cancer  has  been  reported;'  and,  because  our  patient 
was  receiving  chemotherapy  and  had  cavities  on  chest  radio- 
graph, the  diagnosis  of  pulmonary  tuberculosis  was  consid- 
ered, but  all  cultures  were  negative.  The  absence  of  respiratory 
symptoms  and  the  presence  of  bilateral  upper  lobe  cavities 
simulating  TB  on  chest  radiograph  make  this  case  unique. 

The  lung  is  a  common  site  for  spread  of  malignancies,  with 
pulmonau'  metastases  occurring  in  T^O-AWt  of  all  patients  with 
cancer.  In  primary  colorectal  cancer,  the  autopsy  incidence 
is  approximately  20-40%,  with  the  lung  as  the  only  site  of 
metastases  in  9*^/; .-  However,  lung  recurrences  of  rectal  car- 
cinoma after  potentially  curative  surgery  have  been  repoiled 
in  1 17  of  1013  patients  (1 1.5%).'  In  that  series,  half  of  the  lung 
recurrences  were  clinically  obvious  within  .'^2  months. 

Metastases  to  the  pulmonary  parenchyma  are  most  often 
asymptomatic.  However,  symptoms  may  include  cough, 
hemoptysis,  dyspnea,  tightness  or  fullness  in  the  chest.  ho;irse- 
ness,  and  pleuritic  pain.  Physical  examination  may  reveal 
signs  of  pleural  effusion,  pericardial  effusion,  partial  or  total 
airway  occlusion,  or  superior  vena  caval  obstriiciion.  Laryn- 
goscopy may  reveal  cord  paralysis."  Radiographic  mani- 
festations include  pleural  effusion,  parenchymal  masses, 
obstructi\  e  pneumonia  or  lobar  segmental  collap.sc,  hilar  and 


mediastinal  adenopathy,  linear  markings,  and.  rarely,  pneu- 
monia.- Computed  tomography  (CT)  of  the  thorax  may  play 
a  role  in  the  initial  diagnosis  and  planning  if  radiation  ther- 
apy or  surgical  resection  are  to  be  employed.  Magnetic  res- 
onance imaging  (MRI)  offers  no  particular  advantages  over 
CT  imaging,  with  the  possible  exception  of  better  defining 
mediastinal  or  adrenal  involvement. 

Cavitation  of  pulmonary  metastases  is  unconnnon.^  In 
what  may  be  the  first  series  reported""  cavitation  was  observed 
in  16  of  398  (4%)  consecutive  patients  with  pulmonary 
metastases  compared  with  16  of  176  patients  (9%)  with  pri- 
marv  lung  tumors.  The  causes  of  cavit;iry  lung  lesions  include 
infections,  vasculitis,  and  neoplastic  processes.  Infectious 
cavities  may  be  due  to  a  mycobacterial  infection,  such  as 
a  necrotizing  tuberculous  pneumonia,  and  are  seen  after  the 
caseous  material  has  been  liquefied  and  expectorated.''  While 
cavitation  is  rarely  seen  in  primary  tuberculosis,  ca\  ities 
occur  in  about  35%  of  cases  of  reinfection  tuberculosis.* 
Bacterial  infections  may  appear  as  cavitary  lesions,  with 
cavitation  seen  25-30%  of  staphylococcal  pneumonia  and 
as  high  as  75%  of  Gram-negative  pneumonias.  Septic 
embolizations,  fungal  and  p;u"asitic  infections,  and  any  non- 
infectious granuloma  may  cavitate.*'  Pulmonary  infarcts  only 
nirely  cavitate  and  such  cavitations  are  usually  due  to  a  super- 
imposed infection.''  Cavitation  of  pulmonary  neoplasms, 
mainly  squamous  cell  carcinoma,  may  result  from  ischemic 
necrosis  secondary  to  neoplastic  obstruction  or  thrombo- 
sis of  an  artery  supplying  the  tumor  resulting  in  central  infarc- 
tion: chemotherapy  for  pulmonary  neoplasms  may  itself 
cause  cavitation.''  Other  lesions  that  ma\  mimic  pulmonary 
cavitation  are  loculated  pyopneumothorax,  diaphragmatic 
hernia,  sequestration,  and  collection  of  an  air  pocket  in  the 
inferior  pulmonary  ligament  due  to  alveolar  rupture  sec- 
ondary to  chest  trauma.'' 

In  order  to  make  a  tissue  diagnosis  of  a  metastatic  pulmon- 
an,  lesion,  a  variety  of  procedures  other  than  thoraco- 
tomy/thoracoscopy may  be  employed:  sputum  cytology  (most 
useful  for  a  cavitary  or  endobronchial  lesion  and  for  lym- 
phangitic  metastases):  bronchoscopy  with  lavage,  brushings 
or  transbronchial  biopsy."  and  U'ansthoracic  needle  aspiration. 
Treatment  of  pulmonary  meta.stases  should  be  individualized. 
Medical  treatment  may  consist  of  chemotherapy,  radiation, 
honnonal.  or  immunologic  therapies.  For  most  patients,  pal- 
liative therapy  is  appropriate;  opiates  and  oxygen  therapy  may 
relieve  end-stage  dyspnea.  Pulmonar>'  metastectomy  may  be 
indicated  il'  adequate  control  ol  the  primary  site  has  been  or 
can  be  obtained,  the  patient  can  tolerate  the  planned  proce- 
dure, no  e\  idence  exists  for  metastatic  disease  at  other  sites, 
and  lung  reserve  is  adequate  to  withstand  surgery.'^  Social, 
emotional,  and  physical  rehabilitation  have  important  roles. 
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Erratic  Ventilator  Triggering  dnring  Neuromuscular  Blockade 

Robert  S  Campbell  RRT,  Richard  D  Branson  BA  RRT, 
Jay  A  Johannigman  MD,  Kenneth  Davis Jr  MD 


Case  Summary 

A  25-year-old  white  woman  was  seen  in  the  emergency 
department  following  a  high-speed,  frontal  impact  motor  vehi- 
cle collision,  in  which  she  was  the  unrestrained  driver  At  the 
scene  she  was  noted  to  be  hypotensive  but  responsive  with 
a  Glasgow  Coma  Score  of  9.  In  the  field,  endotracheal  intu- 
bation was  performed  due  to  labored  breathing  and  dimin- 
ished breath  sounds  bilaterally.  On  arrival  in  the  einergency 
department  an  anterior-posterior  chest  x-ray  showed  bilat- 
eral pneumothoraces.  Bilateral  chest  tubes  were  placed,  and 
air  escape  was  noted  on  insertion  of  each.  She  remained 
hypotensive  with  a  systolic  blood  pressure  (BP)  <  80  mm  Hg. 
despite  multiple  tluid  boluses  and  administration  of  3  units 
of  blood.  Diagnostic  peritoneal  lavage  was  grossly  positive, 
and  the  patient  was  taken  immediately  to  the  operating  room 
for  exploratory  laparotomy. 

A  Grade-IV  liver  laceration  was  repaired,  and  the  patient 
was  admitted  to  the  surgical  intensive  care  unit  postopera- 
tively. Fluid  resuscitation  consisted  of  1 3  units  of  packed  red 
blood  cells,  15  units  of  fresh  frozen  plasma,  I -ten  pack  of 
platelets.  2-ten  packs  of  cryoprecipitate.  and  10  L  of  crys- 
talloid. Estimated  blood  loss  intraoperati\  ely  was  4.0  L.  The 
patient  was  178  cm  tall  and  weighed  123  kg — ideal  body 
weight  was  estimated  at  8X  kg.  Initial  \enlilator  settings 
included  pressure  controlled-inlermittent  mandatory  venti- 
lation (PC-IMV)  at  a  rate  of  12  breaths/min  and  inspiratory 
pressure  of  37  cm  H;}0.  which  resulted  in  an  exhaled  tidal 
volume  (Vt)  of  0.95  L.  Positive  end-expiratory  pressure 
(PEEP)  was  set  at  8  cm  H^O.  inspiratory  time  was  1.7  sec- 
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onds.  and  F|0:  was  1 .0.  Arterial  blood  gas  results  revealed 
a  pH  of  7.3 1 ,  Paco2  of  45  torr.  PaO:  of  68  torr,  base  excess  of 
-3.9.  HCO3-  of  22  mEq/L.  and  S^o,  of  0.92. 

A  pulmoniirv'  ;mery  catheter  w  as  placed  to  guide  tluid  resus- 
citation and  monitor  hemodynamic  status.  Initial  hemody- 
nainic  profile  showed  a  cardiac  index  of  2.9  L/min/m-,  pul- 
monary artery  occlusion  pressure  1 2  mm  Hg,  central  venous 
pressure  10  nun  Hg,  mean  pulmonary  artery  pressure  29  mm 
Hg,  arterial  BP  1 10/58  mm  Hg,  systemic  vascular  resistance 
of  990  dynes-cm-,  pulmonan,'  \  ascular  resistance  of  79  dynes- 
cm-,  oxygen  deliver}'  of  13 12  mL/min,  and  intrapulmonary 
shunt  (Qsp/Qtot)  of  0.35  (ie,  35%).  Pharmacologic  support 
included  renal-dose  dopamine  (2.5  mcg/kg/min)  and  fcntanyl 
at  100  mcg/min.  Continuous  fluid  administration  with  both 
colloid  and  crystalloid  products  was  required  to  maintain  ade- 
quate systemic  BP. 

Over  the  next  1 2-hour  period.  1 2  L  of  tluid  were  given  to 
maintain  systolic  BP  >  90  mm  Hg.  PEEP  was  incrementally 
increased  to  26  cm  H^O  due  to  hypoxemia  (QsiyQi,,!  0.56  iind 
PaO:  <  60  torr).  Inspirator)  time  was  increased  to  1 .9  seconds, 
and  inspiratory  pressure  was  increased  to  44  cm  HiO  to  achieve 
an  exhaled  Vj  of  0.7  L.  The  mandatorv  breath  rate  was 
increased  to  10  breaths/min  in  order  to  maintain  adequate 
minute  ventilation  (pH  >  7.25).  Epinephrine  (3.3  mcg/kg/min). 
norepinepherinc  (2. 1  mcg/min).  dopamine  (7.5  mcg/kg/min), 
and  approximately  15(X)  mlTh  of  lactated  Ringer's  were  nec- 
essary to  maintain  adequate  systemic  BP.  Intra-abdominal  pres- 
sure was  measured  (25  mm  Hg),  and  both  chest  tubes  were 
noted  to  be  leaking  air. 

The  nursing  staff  noted  that  the  patient  was  triggering  the 
ventilator.  This  observation  was  based  on  illumination  of  the 
Spont;incous  and  Assist  light-emitting  diode  displays  (LEDs) 
on  the  7200ae  ventilator  (Nellcor  Puritan  Bennett,  Carlsbad 
C.A).  the  measured  respiraton,'  rate  display  reading  of  12 
breaths/min  (set  rate  was  10  breaths/min),  and  the  irregular 
breathing  pattern  seen  on  the  pressure  and  flow  waveform  dis- 
play. The  decision  to  provide  neuromuscular  blockade  was 
made  so  that  expiratory  time  could  be  controlled  in  order  to 
avoid  intrinsic  PEEP.  A  bolus  ot  1 0  mg  vecuronium  bromide 
was  given  and  an  infusion  started  at  3  mg/h.  Assessment  of 
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the  level  of  neuromuscular  blockade  was  attempted  using  a 
peripheral  nerve  stimulator.'  Train-of-tbur  monitoring  via  the 
stimulator  revealed  zero  of  4  twitches  temporally  and  radi- 
ally. Train-of-four  monitoring  was  not  considered  to  be  reli- 
able in  this  patient  due  to  the  presence  of  severe  tissue  edema.- 
The  nursing  staff  continued  to  note  the  presence  of  patient- 
triggered  breaths  (pressure  trigger  set  to  -2.0  cm  H2O)  and 
administered  a  second  10-mg  bolus  of  vecuronium  bromide 
and  increased  the  infusion  to  5  mg/h. 


Patient-triggering  continued  after  the  second  bolus,  and 
the  suggestion  was  made  to  give  a  third  bolus.  Prior  to  giv- 
ing the  third  bolus  of  vecuronium  bromide,  the  respirator)'  and 
critical  care  staff  were  asked  to  further  evaluate  the  patient. 
The  7200ae  respiratory  rate  display  and  LEDs  continued  to 
suggest  patient  inspiratory  effort.  All  alarms  were  set  appro- 
priately, and  the  ventilator  was  not  alarming  at  this  time.  The 
airway  pressure  and  flow  graphics  were  inspected  carefully 
and  are  shown  in  Ficure  1. 


WAVEFORM  MONITORING 


Fig.  1 .  Pressure  and  flow  waveforms  taken  from  the  7200ae  ventilator  grapfiics  package. 
Ventilator  settings  include  pressure  controlled-intermittent  mandatory  ventilation  (PC- 
IMV)  mode.  Inspiratory  pressure  36  cm  H2O,  positive  end-expiratory  pressure  (PEEP)  of 
26  cm  H2O,  inspiratory  time  1 .9  s,  rate  1 0  breatfis/min.  FI02  0.7,  sensitivity  -2.0  cm  H2O. 
Monitored  variables:  exhaled  tidal  volume  (Vt)  0.95  L,  minute  ventilation  11.6  L,  respira- 
tory rate  12  breaths/min,  mean  airway  pressure  41  cm  H2O,  and  peak  Inspiratory  pres- 
sure 62  cm  H2O. 


How  would  you  answer  these  questions? 

Explain  the  breathing  pattern  depicted  in  this  waveform. 


What  information  can  be  determined  by  the  inspiratory  and  expiratory  flow  waveforms'? 


What  is  the  cause  of  the  erratic  breathing  pattern? 


Answers  on  next  page 
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Answers 

Breathing  Pattern.  Four  mmicialon*'  breaths  are  delivered, 
and  approximately  1 2  seconds  elapse  prior  to  the  onset  ol  the 
next  mitndatory  hI^'atl^.  Three  niandiitor)'  breaths  are  then  deliv- 
ered in  rapid  succession  (<  8  seconds),  with  approximately 
a  2-second  expiratory  time  for  each  breath. 

Upon  closer  inspection,  it  can  be  seen  that  the  ventilatiir 
actually  senses  "patient  effort'  following  the  first  mandatory 
breath  and  provides  a  spt)nlaneous  breath.  This  is  confirmed 
by  the  illumination  of  the  Spontaneous  LED  on  the  ventilator, 
but  this  is  not  actually  a  patient  effort.  It  is  a  decrease  in  air- 
way pressure  resulting  Irom  the  air  leak  through  tlie  chest  tubes. 
The  ventilator  sen.ses  this  drop  in  airway  pressure  below  the 
.set  pressure  sensitivity  (-2.0  cm  H^O)  as  the  patient  trying 
to  trigger  a  breath.  The  subsequent  pause  is  present  because 
the  cycle  criteria  for  the  spontaneous  breath  is  not  being  met. 
This  was  confirmed  by  the  continuous  illumination  of  the 
Spontaneous  LliD  on  the  ventilator  during  the  pause.  Non- 
pressure-supported  spontaneous  breaths  are  nomially  cycled 
off  on  the  7200ae  when  the  airway  pressure  exceeds  the  set 
PEEP-CPAP  (continuous  positive  airway  pressure)  level  by 
1 .0  cm  H2O.'  Flow  output  of  the  ventilator  during  pressure- 
triggered,  nonpressure-supported  spontaneous  breaths  is 
adjusted  to  maintain  airway  pressure  at  PEEP-CPAP  minus 
the  sensitivity  setting  (in  this  case  24  cm  H2O).  Because  of 
the  chest-tube  air  leak,  airway  pressure  cannot  exceed  the 
PEEP-CPAP  level,  and  the  breath  does  not  terminate  until 
2  breath  cycles  have  elapsed.*  A  breath  cycle  or  window  is 
determined  by  dividing  60  seconds  by  the  mandatory  breath 
rate.  In  this  case  the  window  equals  6  seconds  (60/10}.  The 
pause  caused  by  the  sensed  spontaneous  breath  prohibits  the 
delivery  of  a  mandatory  breath  during  the  second  breath  win- 
dow and  explains  the  delivery  of  a  mandatory  breath  after  1 2 
seconds  on  the  graph  (beginning  of  the  third  window).  This 
breath  counts,  however,  as  the  mandatory  breath  for  the  sec- 
ond window.  Following  exhalation  of  this  breath  (approx- 
imately 2  s),  inspiration  is  again  triggered  as  a  result  of  the 


*J  Henlc,  Manager,  Clinical  .Application.  Ncllcor  Purilan  Bennett,  Carls- 
bad CA.  1997:  personal  communication. 


chest-tube  leak.  A  mandator)  breath  is  delivered  because  the 
ventilator  has  not  yet  delivered  a  mandatory  breath  for  the 
third  window.  Following  exhalation  of  this  breath  (again,  2 
s),  a  mandatory  breath  is  delivered  because  it  is  initiated  inside 
the  fourtli  window  (after  18  s  from  the  onset  of  the  first  manda- 
tory breath).  The  cycle  of  3  mandatory  followed  by  1  'spon- 
taneous' breath  continued  as  a  result  of  the  7200ae's  'trying' 
to  maintain  a  mandatory  breath  rate  of  10  breaths/min  dur- 
ing synchronized  intermittent  mandatory  ventilation. 

Inspiratory-Expiratory  Flow.  First,  inspiratory  flow  is 
decelerating  as  would  be  expected  during  pressure  control. 
The  peak  inspiratory  flow  is  approximately  90  L7min  and  does 
not  reach  zero  prior  to  the  end  of  inspiration  on  any  of  the 
mandatory  breaths.  A  flow  plateau  of  approximately  8-10 
L/min  is  present  at  the  end  of  inspiration  and  represents  the 
How  necessary  to  maintain  the  set  inspiratory  pressure  in  face 
of  the  leak  through  the  chest  tubes.  The  peak  expiratory  flow 
(PEFR)  varies  among  each  of  the  mandatory  breaths  depicted 
on  this  graph.  The  PEFR  increases  slightly  with  each  of  the 
3  consecutive  mandatory  breaths  (62  Umin  on  the  first  breath, 
70  L/min  on  the  .second,  and  80  L/min  on  the  third).  This 
increase  in  PEFR  results  from  the  sequential  increase  in 
intrathoracic  volume  due  to  gas-trapping  with  each  manda- 
tory breath.  Expiratory  llow  does  not  reach  zero  prior  to  the 
onset  of  inspiration  which  suggests  the  presence  of  intrinsic 
PEEP  and  gas-trapping. 

Erratic  Breathing  Pattern.  The  erratic  breathing  pattern 
is  caused  by  the  combination  ol  autolriggering.  the  inherent 
intemiittent  mandaloiA'  \entilation  breath  delivery  algorithm 
of  the  7200ae.  and  the  breath  termination  criteria  for  spon- 
taneous breaths  not  being  met.  Following  the  apparent  8-sec- 
ond  spontaneous  breath,  the  ventilator  must  give  mandatory 
breaths  at  a  higher  rate  in  order  to  deliver  10  mandatory  breaths 
in  a  minute.  Alter  3  mandatory  breaths  are  deli\ered  within 
an  8-second  period,  the  ventilator  delivers  a  spontaneous  breath 
that  is  autotriggered,  and  the  cycle  repeats. 

To  asses  the  presence  of  patient  inspiratory  effort,  the 
pressure  sensitivity  was  decreased  to  -10.0  cm  H2O.  Figure 
2  reveals  the  pressure  and  flow  waveforms  with  -10.0  cm 
H2O  sensitivity. 


1050 


Respiratory  Care  •  November  '97  Vol  42  No  1 1 


Graphics  Corner 


WAVEFORM  MONITORING 


60 

K-n 

1 

f^ 

y^ 

P 

'aw 

J2e^ 

\ 

I 

\             \ 

' — 

1 

cmH20 

SEC 

4 

8 

12 

16 

20 

24 

-20 

"i"20 

\ 

(V 

.       INSP 

• 

, 

N 

^ 

'  v\ 

■^ 

>5 

SEC 

V 

/4 

\    - 

//   12 

,6  Hr 

/^  20 

24 

Lpm 

f^ 

]/ 

V 

EXH 

120         J 

Fig.  2.  Pressure  and  flow  waveforms  taken  from  the  7200ae  ventilator  grapfiics  package. 
Ventilator  settings  are  ttie  same  as  in  Figure  1 .  with  the  exception  of  pressure  sensitivity 
set  to  -1 0  cm  H2O.  Monitored  variables:  exhaled  tidal  volume  (Vt)  1 .09  L,  minute  ventila- 
tion 10.6  Umin,  respiratory  rate  10  breaths/mm,  mean  ainway  pressure  31  cm  H2O,  and 
peak  inspiratory  pressure  61  cm  H2O. 


How  would  you  answer  these  questions? 

What  is  different  about  the  expiratory  portion  of  the  airway  pressure  waveform? 


Have  the  inspiratory  or  expiratory  flow  waveforms  changed  from  Figure  1? 


Answers  on  next  page 
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Answers 


Airway  Pressure  Wiiveforni.  Airway  pressure  is  not  sta- 
ble during  the  expiralors  [ihase  due  to  the  leai^  through  the 
chest  tubes.  Airway  pressure  drops  between  8  and  10  cm  H2O 
during  the  6-second  expiratory  time.  The  reduction  in  airvs  ay 
pressure  was  barely  \  isible  in  Figure  I  because  the  ventila- 
tor was  actually  in  the  inspiratory  phase  of  the  spontaneous 
breath  and  supplied  How  necessai^  to  'feed  the  chest-tube  le;ik' 
and  maintain  airway  pressure  at  PEEP-CF'AP  minus  sensi- 
tivity. In  this  tlgure.  the  decline  in  airway  pressure  during  the 
expiraton  time  is  ob\ious,  because  sensitivity  has  tieen  reduced 
to  - 10.0  cm  H^O.  thus  jirohihiting  triggering  or  autotriggering 
of  a  spontaneous  breath. 

Iiispiratory-Kxpiratorj  Waveform  Changes.  The  inspi 
rator)  How  waveform  appears  similar  w  ith  e\  idence  of  con- 


tinued tlow  plateau  at  the  end  of  inspiration.  The  presence  of 
How  at  this  point  represents  the  amount  of  tlow  necessary  to 
compensate  tor  the  air  leaking  through  the  chest  tubes  and 
maintain  the  set  inspiratory  pressure. 

Expiratory  tlow  returns  to  zero  in  this  figure  tor  approx- 
imately 1  .second  prior  to  the  next  inspiration.  The  PEER  ap- 
pears similar  on  each  mandatory  breath,  and  there  is  no  sug- 
gestion ol  gas-trapping  (intrinsic  PEEP).  The  breathing  pattern 
is  now  regular,  and  each  breath  is  time-triggered  according 
to  the  rate  setting  on  the  ventilator. 

At  this  point,  flow-triggering  was  initiated  w  ith  a  base 
tlow  of  .^  L/min  and  tlo\\  scnsiti\ity  of  2  L/min  in  an  attempt 
to  stabilize  expiratory  pressure  in  the  airway.  Figure  .^  reveals 
the  pressure  and  flow  wavelorm  w ith  these  tlow-trigger- 
ing  settings. 
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Fig.  3.  Pressure  and  flow  waveforms  taken  from  tfie  7200ae  ventilator  graphics  package. 
Ventilator  settings  are  the  same  as  in  Figures  1  and  2,  with  the  exception  of  flow-trigger- 
ing set  to  base  flow  of  5  Urnin  and  flow  sensitivity  of  2  Umin.  Monitored  variables:  exhaled 
tidal  volume  (Vj)  0.98  L,  minute  ventilation  10.7  Umin,  respiratory  rate  11  breaths/min, 
mean  airway  pressure  29.7  cm  H2O,  and  peak  inspiratory  pressure  61  cm  H2O. 


How  would  you  answer  these  questions? 

Explain  the  breathing  pattern  present  in  this  waveform. 


What  is  dilferent  about  the  airway  pressure  waveform  compared  to  Figure  2? 


Answers  on  Page  1055 
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Answers 

Breathing  Pattern.  The  breathing  pattern  demonstrates 
a  spontaneous  breath  followed  by  3  mandatory  breaths.  The 
spontaneous  breath  can  be  identified  by  the  small  positive 
deflection  present  on  the  flow  signal  and  the  slight  rise  in  the 
pressure  waveform.  The  spontaneous  breath  in  this  case  does 
cycle  off  nomially.  The  cycle  criterion  for  spontaneous  breaths 
during  flow-triggered  breathing  is  expiratory  flow  exceed- 
ing inspiratory  flow  by  2  L/min.'  During  inspiration  of  flow- 
triggered,  nonpressure-supported  breaths,  flow  output  is 
adjusted  to  maintain  airway  pressure  at  PEEP-CPAP  plus  0.5 
cm  HiO  (in  this  case  26.5).  Targeting  a  pressure  above  the 
PEEP-CPAP  setting  allows  flow-triggered  spontaneous  breaths 
to  be  cycled  off  normally. 


Airway  Pressure  Waveform.  With  the  addition  of  a  con- 
tinuous flow  of  5  L/min.  the  decrement  in  PEEP  is  reduced, 
but  not  eliminated.  Through  the  course  of  the  expiratory  time, 
pressure  falls  approximately  4  cm  H2O  or  about  half  of  that 
seen  in  Figure  2.  This  suggests  that  the  base  flow  setting  of 
5  L/min  is  insufficient  to  maintain  the  PEEP-CPAP  level  con- 
sidering the  chest-tube  leak.  In  addition,  the  combined  chest- 
tube  leak  must  be  greater  than  2  L/min  as  evidenced  by  the 
autotriggering  present  at  this  time. 

hi  an  effort  to  maintain  the  set  PEEP-CPAP  level  and  pre- 
vent autotriggering,  the  base  flow  was  increased  to  8  L/min, 
while  flow  sensitivity  was  increased  to  4  L/min.  Figure  4 
reveals  the  airway  pressure  and  flow  waveforms  present  at 
these  current  settings. 
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Fig.  4.  Pressure  and  flow  waveforms  taken  from  the  7200ae  ventilator  graphics  package. 
Ventilator  settings  are  the  same  as  in  Figures  1  and  2,  with  the  exception  of  flow-trigger- 
ing set  to  base  flow  of  8  LVmin  and  flow  sensitivity  of  4  L/min.  Monitored  variables:  exhaled 
tidal  volume  (Vj)  0.98  L,  minute  ventilation  9.8  LVmin,  respiratory  rate  10  breaths/min, 
mean  airway  pressure  33.1  cm  H2O,  and  peak  inspiratory  pressure  60  cm  H2O. 


How  would  you  answer  these  questions? 

Is  the  airway  pressure  waveform  noticeably  different  from  Figure  3? 


Explain  the  flow  waveform  with  special  attention  to  end-exhalation. 


Answers  and  Discussion  on  next  page 
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Answers 

Airvvay  Pressure  Wavelbrm.  In  Figure  4.  the  airway  pres- 
sure during  the  expiratory  time  remains  stable.  This  suggests 
that  the  new  base  flow  setting  of  8  LVmin  is  sufficient  to  main- 
tain the  PEEP-CPAP  level  while  feeding  the  leak  out  of  the 
chest  tubes.  The  new  tlow  .sensitivity  setting  of  4  L/min  is 
greater  than  the  flow  leaking  out  of  the  che.st  tubes  as  evidenced 
by  the  lack  of  autolriggering.  Each  of  the  breaths  seen  in  Fig- 
ure 4  are  lime-triggered,  mandatory  breaths  delivered  accord- 
ing to  the  set  respiratory  rate  and  inspiratory-to-expiratory- 
time  ratio  (l:E).  The  expiratory  time  is  constant  further 
confirming  the  absence  of  patient  effort  or  autolriggering. 

Flow  Waveform.  Expiratory  flow  relunis  to  zero  for  nearly 
.^  seconds  prior  to  the  onset  of  the  next  breath.  Close  inspec- 
tion of  the  last  second  of  the  expiratory  flow  waveform  demon- 
sU-ates  a  positi\e  flov\ .  This  flow  is  equivalent  to  the  flow  leak- 
ing out  the  chest  tubes  and  is  required  to  maintain  a  constant 
PEEP-CPAP  level.  If  the  flow  scale  was  reduced,  the  level 
of  flow  (le;ik)  could  be  more  accurately  delected.  In  this  instance 
the  tlow  was  approximately  3  L/min. 

Discussion 

This  criticalls  ill  palienl  required  massive  fluid  resusci- 
tation anti  niaxinuim  levels  of  \enlilatory  support  to  main- 
tain minimally  acceptable  henu)dynamic  and  respiratory  sta- 
tus. The  massive  trauma  sustained  by  the  patient  resulted  in 
se\ere  li\er  damage,  blood  loss,  and  pulmonary  contusion. 
In  order  to  pre\ eni  hypotension,  aggressive  fluid  administration 
was  provided  to  restore  intravascular  volume,  which  resulted 
in  deterioration  of  the  patient's  respiratory  status  and  fluid 
accumulation  in  the  king.  High  levels  of  PEEP  and  peak  air- 
way pressure  were  necessary  to  maintain  oxygenation.  The 
pressures  used  are  higher  than  those  typically  recommended 
to  av Did  \ Dlutrauma.^-^  However,  the  fluid  resuscitatitm  resulted 
m  a  reduction  in  chest-wall  compliance  as  well.  This  is  evi- 
dent as  the  measured  intra-abdominal  pressure  of  25  mm  Hg. 

The  initial  problem  in  this  case  was  caused  by  an  air  leak 
through  the  chest  tubes,  which  was  mistaken  for  patient-trig- 
gering. Differentiating  betv\een  the  leak  and  patient  effort  was 
p;irticularK  important  in  this  instance  because  the  nursing  staff 
was  titrating  neuromuscular  blocking  agents  to  the  presence 
of  respiratory  elTorts.  Train-of-four  monitoring  could  iK)t  be 
used  because  massive  tissue  edema  prevented  adequate  sig- 
nal cc)nduction.-  The  waveforms  shown  in  this  case  further 
suggest  palienl  ef Tort  due  lo  the  inegular  respiratory  paliem. 
.'\ddiiionall\,  the  ventilator  assist  light  illuminated  each  time 
the  PEEP  fell  below  the  pressure  sensitivity  setting,  further 
suggesting  that  the  patient  was  triggering  breaths.  Tlie  autolrig- 


gering caused  by  the  leak  created  a  situation  in  which  the  ven- 
tilator was  required  to  deliver  several  breaths  in  rapid  suc- 
cession to  maintain  the  set  mandatory  breath  rate.  This  resulted 
in  a  shortened  expiratory  time,  gas-trapping,  and  development 
of  intrinsic  PEEP. 

Flow-triggering  has  been  shown  to  reduce  the  work  of 
breathing  in  laboratory  and  patient  studies.*^*  In  this  case,  the 
continuous  flow  used  for  flow-triggering  was  used  to  over- 
come the  air  leak  and  maintain  the  set  PEEP  level.  The  ini- 
tial base  tlow  of  5  L/min  was  insufficient  to  overcome  the 
leak  and  autotriggering  continued.  As  the  base  flow  was 
increased  to  8  L/min,  autotriggering  was  eliminated  because 
the  flow  sensitivity  was  set  greater  than  the  leak  rate.  This 
is  seen  in  Figure  4  in  which,  during  the  expiratory  phase,  flow 
becomes  positive. 

Critically  ill  patients  require  extensive  monitoring  and  coor- 
dination of  multiple  therapies  by  physicians,  respiratory  care 
practitioners,  and  nurses.  This  case  demonstrates  the  need  for 
careful  monitoring  and  communication  between  all  bedside 
caregivers  to  optimize  therapy  and  prevent  ineffective  and 
unnecessary  treatment. 

In  this  case,  the  patient's  cardiopulmonary  status  contin- 
ued to  worsen,  and  she  expired  on  post-trauma  Day  4. 
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A  RANDOMIZED  CONTROLLED  TRIAL  COMPARING  AN  EXTENDED  USE 
HYGROSCOPIC  CONDENSER  HUMIDIFIER  (HCH)  TO  HEATED  HUMIDIFICATION 
(HH)  IN  MECHANICALLY  VENTILATED  PATIENTS 

Mann  H  Kollef  MD;  M  DameHa  ClinKscate.  RRT.  Vanessa  Boyd.  RRT,  Patncia  Silver 
MEd.  Ellen  Trovillion,  BSN,  Pulmonat7  and  Cntical  Care  Division,  Washington 
Unrvers'ty  School  of  Medicine,  St  Louts.  MO 

Background:  To  compare  a  7-day  HCH  (HMEE.  Nellcor  Puntan  Bennett)  to  HH 

(MR730  Respiratory  Humidtfier,  Fisher  &  Paykel  Healthcare.  New  Zealand)  using  a 

heated  wire  ventilator  circurt. 

Mvthod:   Randomized  controlled  tnal  of  HH  vs  HCH  in  a  medical -surgical  ICU 

Patients  with  asthrr^a.  cystic  fibrosis.  anO  purulent  bronchiectasis  were  excluded    Cross 

over  from  HCH  to  HH  was  allowed  when  copious  secretions  caused  plugging  of  the 

HCH 

Results:  One  hundred  fifteen  surgical  and  82  medical  patients  requiring  mechanical 

venOlafion  were  randomized    Five  of  96  (5  2%)  patients  in  the  HCH  group  crossed  over 

to  the  HH  group  due  to  copious  secretons    Eighteen  (18  8%)  HCH  patents  required 

mechanical  venblaton  for  greater  than  7  days 


(n=101) 

57  9  ±  17  0 

178±64 

3.7  ±4.2 

0  (0.0) 

3208 

25  (24  7) 

11  (109) 

(APACHE  =  Acute  Physiology  and  Chronic  Health  Evaluaton,  MV  =  mechanical 
ventlatron;  VAP  =  ventilator-associated  pneumonia;   ETT  =  endotracheal  tulie).  'P  > 
0  1  all  compansons 

@  Costs  include  the  costs  of  c^angl^g  HCHs  due  to  soilage  and  crossing  over  to  HH  in 
the  HCHgnjup 

Conclusions:  These  data  suggest  tfiat  an  extended  use  HCH  nnay  be  a  safe  and  cost- 
effective  method  of  providing  humidrficabon  to  patients  requinng  mechanical  venbtaton 
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68  3  ±  16.8 
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No 
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0  (0  0) 

HumidiTicaton  Cost5@,  $: 
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Deatti,  No  (%) 

21(22  1) 

VAP.  No  (%) 

9  (9  4) 

NON-BIAS  FLOW  TRIGGERING  (NBFT)  REDUCES  INSPIRATORY 
WORK(Wl)  COMPARED  TO  PRESSURE  TRIGGERING  (PI)  DURING 
PRESSURE  SUPPORT  VENTILATION  JA  Alonjio  RRT.  RH  Kalle^  MS  RRT;  AR 
C-ampbcU  MD;  DJ  Monhiio  MPH:  RC  Macsasie  MD  Lniveriit\  of  California.  San  Francisco 
a(  San  Franc:5co  General  Hospital.  Depanmeni  or  Surgen  and  RespiraioT>-  Care  Sen  ices.  San 
Francisco  C.A.  Bickgrouad:  In  press^ire  suppon  veniilauon  (PS)  liie  \^ -.  during  ihe  inggcr 
phase  depends  upon  ;he  inggcr  threshold  and  associaied  tunc  delay  Flow  Tr.ggenng  (FTt  has 
been  found  :o  decrcasec!  Wi  compared  lo  PT  Uniikc  other  FT  systems.  NBFT  available  on  the 
Dr&ger  Euta  docs  not  require  a  connniious  base  (!(.«*.  *e  caiipared  NBFT  lo  PT  during  PS  lo 
assess  if  this  new  method  of  FT  also  reduces  Wi.  Method:  A  prospective,  randomized  cros*.- 
ovcT  study  was  conducted  on  6  adult  cniical  care  patients  with  eiiho  Acute  Lung  InjuT>  or  Acuie 
Respiratory  Distress  Syndrome,  Static  thoracic  compliance  was  30.2  ±  5.2  ml.  cm  H20 
Minule  Venlilaiion  fVE)  was  1  3.6  ±  5.6  Lmin  and  Maximal  lnspiraiar>  Pressure  was  46  ±  21 
cm  H20  Compansons  with  NBFT  on  the  Evita  were  made  using  PT  on  ihe  Haxniiton  Veolai  ( 
2  paiicnis)  and  Siemens  Servo  900C  (4  pauenist  Trigger  level  was  set  ai  IL'min  for  NBFT 
and  -0.5  cm  H20  for  PT  PS  level  (S."^  t  5,7  cm  H20t  and  PEEP  (5.8  ±  2.08  cm  H20)  were 
held  constant  between  trigger  systems  Mcasurcmenis  were  performed  wiih  the  BICORE  CP- 
100  (Inmc.  CA.)  incorporating  the  Campbell  Diapram.  Wilcoxon  Sign  Rank  Tests  were  used 
for  siaiistica!  analysis.  Resolts:  No  significan:  difTerences  were  found  between  NBFT  and  PT 
respectively  in  eitJici  Vy  (386  ±  52  vs..  377  i  18  inl).  Ve  (n.3  ±  3.9  vs.  10.9=  10.9  Lyrruni. 
peak  inspiraiorv  (low  rate  (58.3  =:  21.2  vs.  54.1  t  27, 5  Umin).  inspiratory  time  (0,76  i  0.15 
vs.  0.77  *  0,13)  and  respiratory  drive  (PO.l  =  !-0  *  2.8  vs.  5.6  i  2.9  cm  H20l,  Intrinsic 
PEEP  was  not  found  in  any  patient. 

Viriible  PS-NBFT  PS-PT 

dPes<cmH20)*  l'»-0  ^  '2.9  17.6±  11.6^ 

Pressurc-Time-Product  (cm                    196.9  1  80.4  256.2  ±  90.3^ 

H20  secTTuni 

Total  Work  Ooules/L)  1.1911.15  1.64  i  0.98  ^ 

Elasuc  Work  (joules-T-)  0.62  ±  0.69  0.89  a  0.85  J 

Resistive  Work  Ooulesl.)  0.57  ±  0.49  0.80  ±  0.47 

Measured     Sensiliviiy  (cm                      3.22  =  0.98  6.70  1  2.20  5 

H20)* 

Pres^e  Time  Index  0.12  i  0.06  0.18  =  0.08  J 

:  p  <  0.05 

'  Measured  sensitivity  =  Minimum  airway  pressure  required  to  initiaic  flov- 

*  dPe5=  Peak  detleaion  from  baseline  esophageal  pressures. 

CodcIusIod:  During  PS.  NBFT  significamly  reduced  inspirators-  work  and  the  index  of 
mjscle  fatigue  when  compared  lo  PT.  The  lower  elastic  work  and  measured  sensitivity  at 
comparable  levels  of  \'j.  tnspiraior.-  tmie  and  peak  flow  rate  suggests  that  this  was  due  to  a 
reducuon  in  imposed  work  dunng  the  in^e:  phase  of  inspiration.  N3FT  could  l)cnciii  patients 
with  low  compliance,  high  Ve  and  elevated  respiratory  dnve  when  minimizing  imposed  work  is 
criiicaJ  in  preventing  fatigue. 
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ACCURACY  OF  FTVE  PULSE  OXIMETERS  ON  MECHANICALLY 

VENTILATED  ICU  PATIENTS.  Kelly  Jager  RRT.  Colva  Kaminiarz  RRT.  Dean 
Chittock  MD. 

Introijuction:   Pulse  oximetry  is  so  commonly  used  now  that  it  is  sometimes  referred 
10  as  the  5tti  vital  sign.  Numerous  studies  have  been  conducted  on  their  accuracy, 
however,  many  of  these  published  studies  have  been  carried  out  on  healthy  volunteers 
in  a  controlled  settmg.  The  primary  purpose  of  this  study  was  to  compare  the 
accuracy  of  5  different  pulse  oximeters  (Simed,  Date.v  Ohmeda.  Nellcor  3000  and 
Netlcor  180)  and  secondarily  to  compare  the  Simed.  our  standard  pulse  oximeter 
already  in-house.  in  relation  to  the  others.  Methods:  One  of  the  4  other  evaluation 
pulse  oximeters  was  used  in  4  different  groups  of  mechanically  ventilated  ICU 
patients  already  having  a  Simed  oximeter  in  place    The  2  probes  were  randomly 
placed  on  patients  fingers,  and  data  recorded  for  pulse  correlation,  signal  strength, 
and  waveform  quality.  Tlie  SpOj  from  both  pulse  oximeters  was  recorded  and  an 
ancnal  blood  gas  drawn  to  determine  the  true  HbO;    The  bias  (SpO;  -  HbO; )  and 
precision  (standard  deviation  of  the  mean  difference)  was  recorded.  Results:  Results 
arc  shown  in  Table  I.  The  mean  bias  and  precision  for  all  5  pulse  oximeters  was  3.8 
+  0  71  with  a  range  in  bias  of  13  toO,  There  was  no  difference  m  bias  between 
oximeters    There  was.  however,  a  statistical  difference  in  bias  between  the  different 
Simed  oximeters  used  (8  different  units  compared  to  1  of  each  of  the  other  evaluation 
oximeters). 

Table  1.  Mean  bias  for  5  pulse  oximeters 

Nellcor  180 
n=  17 

0.87  -  0,99 

4.06  t  2.63 

2^9  ±  1.72 

•  range  of  Hb02's  tested  in  each  patient  group 
n=  number  of  measurements  taken  in  each  patient  group 
b&p  =  bias  &  precision 

Discussioo:  The  accuracy  of  all  5  pulse  oximeters  was  less  than  the  manufacturers 
specifications  when  used  in  this  limited  number  of  critically  ill.  mechanically 
ventilated  patients.  One  device  (Simed),  when  tested  in  4  random  patient  groups, 
demonstrated  a  bias  that  varied  from  2.29  to  4.82.  Further  study  is  needed  to 
determine  if  this  variability  is  related  to  a  specific  critically  ill  patient  population. 
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•patient  HbOj 
bias&  precision 
Simed  (b&p) 


Ohmeda 

Datcx 

Nellcor  3000 

11 

16 

10 

0.92  ■  0  99 

0  92  •  0.99 

0.84  .  0  99 

3.82  »  1  08 

3,56+  171 

3.70+3-23 

4.09  +  2  J4 

J,8I  +  2,07 

4.82  +  2,56 

INCREASE  IN  MEASURED  AUTO-PEEP  WITH  THE  APPLICATION  OF  FLOW 
TRIGGERING    A  PEDIATRIC  CASE  STUDY. 

James  E  Mar.in  3S  RRT  QPFT  Kay  Urmetz  RRT  CPFT  Kell  CMromster  RRT 
Rasheo  Durgham  MD,  Jotin  Pope  MD,  Departments  of  Puirronary  Services,  and 
Pediatrics.  MetroHealth  Med'cai  Center,  Cleveland,  OH 

INTRODUCTION  Incomplete  exhalaton  between  delivered  breaths  results  n  pulmonary 
gas  trapping    Tie  ter'r  ajto-PEEP  has  been  jsed  lo  descnpe  this  condition    Physiologic 
consequences  of  trapped  gas  may  result    We  report  sjch  changes  when  auto-PEEP  is 
elevated  flunng  mecnan^cai  ventilation  of  a  pediatric  patient  CASE  SUMMARY  A  6  y/o, 
16  Kg  former  24-week  preemie  with  a  history  of  BPD  and  tracheosiomy  was  seen  in  tne 
pediatric  clnic  for  retractions  wheezmg  and  increased  tracTieal  secretions  for  the 
previous  48  hours    Physical  exammattor  revealed  RR  36  HR  160,  Temp  39  C,  bilateral 
wheeze  wilh  decreased  air  exchange  marKed  accessory  muscle  use,  ano  SpOj  91-  93% 
on  30  FIG;    Cl~est  radiograph  was  ren^arobe  for  hyoenrfiatior  with  penhtlar  bronchial 
thickening  without  tnfitlrales    The  patient  was  o  reel  y  admitted  to  the  P'CU  for  (ever  and 
respiratory  distress    Supportive  thcapy  mcuded  albuterol  2  5  mg  Q2.  mtal  20  mg  06,  IV 
antibiotic,  antipyretics  and  30%  heated  humidified  oxygen    Withm  24  hours,  the  patient 
was  transfer'^  to  the  general  peOiatnc  floor    On  day  2,  the  patient  s  pulmonary  status 
worsened  and  was  readmitted  to  the  PICU  and  started  on  albuterol  20  mg/hr  ( 1  25 
mg/Kg.'hr)  atrovent  250  meg  06,  soiumedrol  Q6    Dunng  ttie  course  of  the  next  two  days 
the  thcapy  was  rcreased  to  albuterol  40  r^g/hr  (2  5  mg/Kg/hr),  witti  the  addtion  of 
continuous  terbutaline  mfuston     The  decision  was  made  to  recannuiate  the  patient  with  a 
cuffed  Irach  tube  anc  provide  necramcal  ventilator  assistance    Volume  ventilation  with  a 
Nellcor  Puntan  Bennett  7200ae  ventilator  was  miiateo  wrth  ftabenx  effort  controlled  with 
doxacurum  and  ativan  Three  days  after  initiation  of  ventnator  supper:  the  doxacurium 
was  discontinued  resulting  m  increased  broncnospasms.  amway  leat;,  and  a  'eduction  in 
both  exnaled  tidal  vcume  and  SpO^    With  a  gross  airway  lean,  the  patient  was  changed 
to  pressure  contnal  ventilation  and  subsequently  re  paralyzed    There  was  a  marked 
reduction  m  exhaled  volumes  Airway  graphics  demorslratefl  obstructed  expiratory  flow 
consistent  with  gas  trapping    A  static  auto  PEEP  of  6  cm  HjO  was  measured  using  the 
ventilato'  software  package    G.ven  th  s  patent  s  history  of  chronic  ann^ay  obstruction  and 
previous  demonstration  of  this  p'ooiem  the  6  Urn  base  triggenng  flow  was  oiscontnued 
A  repeat  auto-PEEP  nneasu'en^nt  o1 2  cm  H-0  was  obtained    To  confimi  the  differences 
of  auto-PEEP  With  and  wilhojl  flow  tnggenng  the  measurements  we'e  repeated  the  next 
day  with  the  sane  ^esu  ts    In  addition  with  the  "tow  trtgger  ng  on  the  expired  traal 
volumes  were  reduced  from  140  ml  tc  50  rri  with  a  dec!  ne  n  pulse  oxirrwiry  from  93%  to 
88%    No  add  tioral  flow  was  introduced  into  the  circuit  that  would  bias  the 
measurements    DISCUSSION    Wuh  this  pediatnc  pat  ent  exoenencing  severe 
obstructed  expiratory  fows  flow  triggering  using  a  base  flow  of  6  L/ti  resuHed  in  an 
elevation  of  aulo-PEEP  a  reduction  in  expired  tical  volumes  and  desaturat^on  as 
measured  by  pulse  oximetry    Although  this  may  be  an  isolated  nodent.  the  option  of 
using  ftow  tnggenng  on  cnemicatty  paralyzed  pediatnc  patients  with  severe  expiratory 
arflow  should  be  reviewed  w  th  each  individual  case 
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ULTRASONIC  NEBLLIZATION  WITH  A  CONTEMPORARY  FLOW-TRIGGERED 

VENTILATOR.  Michael  McPeck  BS  RRT.  Deniese  S  LcBlanc  BS  RRT.  Gerald  C. 
Smaldone  NTD  PhD.  Depanments  of  Respiratoo  Care  and  Medicine  University  Medical 
Center,  Slate  University'  of  New  York  at  Slonv  Brook 

BACKGROUND:  Prior  lo  the  advenl  of  contemporan.  ventilators,  delivery  of  aerosolized 
drugs  during  mechanical  ventilation  was  relalivei>  easv  and  Ihc  results  v* ere  prediclabte    Lsing 
pneumatic  nebulizers,  driven  b>  pneumatic  circuits  within  the  ventilator,  our  group  previously 
found  that  aerosol  delivery  was  generally  similar  among  3  popular  brands  of  ventilator,  and 
inhaled  mass  during  a  typical  adult  breathing  pattern  ranged  from  9,6  to  14  7%  (mean  +SD  - 
13  0%±I  S'^o)  while  trealmcnt  lime  averaged  30  min  (VltPeck,  eta!  Respir  Care  1993,38:887- 
895)    Some  contemporarv  ventilators  now  depend  on  a  constant  bias  flow  in  the  ventilator 
circuit  and  upon  "How  triggering"  rather  than  pressure  triggering  to  detect  the  beginning  of  a 
patiert-miiiated  breath    However,  flow  irtroduccd  through  a  pneumatic  nebulizer  disables  the 
flow  triggenng  capability  of  the  ventilator  and  interferes  with  the  accurate  measurement  ol 
exhaled  volume    The  Siemens  Ultrasonic  Nebulizer  345  (Sl^N)  was  developed  lo  obviate  this 
problem  during  mechanical  ventilation  with  the  Siemens  Servoventilator  300  (SSVjOO).   We 
designed  this  study  lo  determine  whether  the  SL^  provides  aerosol  dclnery  equivalent  te 
conventional  pneumatic  nebulizers    METHODS:    Usmg  a  lest  bench  protocol  incorporating  an 
SSV300.  an  ETT  and  a  test  lung,  we  measured  the  quantity  of  aerosol  generated  by  3  different 
SUNs  charged  wiih  3  0  mL  of  technetium  ('^'Tc)  radiolabeled  unit  dose  albuterol  solution    A 
low- rest  stance  absolute  filter  was  used  to  collect  the  radioaerosol  delivered  to  the  disial  tip  ul 
iheETT.  the  quantity  of  which  was  expressed  as  a  percentage  of  the  nebulizer  charge  (inhaled 
mass"o).  A  preliminary  experiment 
confirmed  that  *^Tc  behaved  identically 
to  albuterol  in  the  SUN    Senal 
measurements  over  time  of  filter 
radioactivity  were  made  w  iih  each 
nebulizer  until  cumulative  radioactivity 
reached  a  plateau  corresponding  to  the 
end  of  nebulization  ("  dryness"')- 
RESULTS:  Aerosol  delivered  to  the 
ETT  filter  varied  from  19  7  to  26  2% 
inhaled  mass  (Figure)  wiih  a  mean  *SD 
of  23  0  ±2.6"  0    Each  of  the  SUN  units 
reached  the  plateau  in  8  minutes    We  did 
not  observe  interference  with  ventilator 
function  during  operation  of  the  SirN 
CONCLUSION:   The  SL"N  345 

exceeded  the  performance  of  ty  pical  pneumatic  nebulizers  from  our  previous  stud>  w  hen  used 
under  similar  conditions  with  the  SSV300  ventilator  and  an  adult  brcalhing  pattern    Aerosol 
delivery  averaged  1  8  times  greater  (23  0%  vs    13  0*^0 1  while  uealment  time  was  reduced  by  a 
factor  of  3-8  times  (8  mm  vs.  30  min).   In  addition  to  improved  aerosol  delivery,  we  regard  the 
absence  of  interference  with  flow  tnggering  and  monitonng  as  clinically  significant 
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NEUTROPHIL  ACTIVATION  AND  ADHESION  MOLECULES  IN 
VENTILATOR-INDUCED  LLTVC  INJllRV.  Hjdeaki  Imanaka,  NID. 
Motomu  Shimaoka.  MD,  Notiyuki  Ohia,  MD.  Masaji  Nishimura,  MD,  NobuyukJ 
Taenaka,  MD,  Hiroshi  Kiyono,  MD,  Nariakj  Matsuura,  MD    Surgical  ICU, 
National  Cardiovascular  Center  and  ICU.  Osaka  University.  Osaka,  Japan 

Mechanical  ventilation  with  high  pressure/volume  causes  lung  injury. 
Recent  studies  have  demonstrated  that  a  neutrophil-mediated  inflammatory 
reaction  is  involved  in  the  progression  of  ventilator-induced  lung  injury  We  have 
hypothesized  that  adhesion  molecule  is  increased  in  alveolar  cells  in  such  lung 
injury  Methods:  Wislar  rats  were  anesthetized  with  pentobarbital  and 
tracheotomized  After  muscular  paralysis,  they  were  ventilated  for  40  min  with 
pressure  control  mode,  high  {45  cm  H>0)  or  low  (7  cm  H,0)  peak  inspiratory 
pressure  (PUP)  Zero  PEEP  and  F,0,  of  0  21  were  used  in  both  PIPs.  At  40  min 
of  ventilation,  arterial  blood  gas  and  static  compliance  were  analyzed  After  the 
arumals  were  sacrificed,  total  lung  lavage  was  performed,  The  number  of 
neutrophiiy  macrophage  in  lavage  fluid  and  the  expression  of  adhesion  molecules 
(Mac- 1 ,  IC  AM- 1 )  on  the  cells  were  analyzed  to  access  the  degree  of 
inflammation  in  the  lungs     Results:  In  a  high  PIP  group,  PaO^  decreased  at  40 
min  (128  ±  24  mmHg  at  5  min,  and  45  ±  8  mmHg  at  40  mm),  while  in  a  low  PIP 
group,  a  change  in  PaO,  was  not  significant  (100  ±  30  mmHg,  84  ±  15  mmHg) 
In  a  high  PIP  group,  lower  inflection  points  appeared  in  compliance  curves  (20  2 
±  2  9  cm  H,0)  The  high  PIP  group  showed  a  significant  increase  in  infiltrated 
neutrophils  into  alveolar  spaces  and  upregulation  of  lCAM-1  expression  on 
neutrophils. 
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Conclusions:  Inflammatory  reaction  including  upregulation  of  adhesion 
molecules  may  be  involved  in  the  formation  of  ventilator-induced  lung  injury' 
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THE  EFFECT  OF  VENTILATION  MODE  ON  THE 
C20  /Cdyn  !NDEX  OF  LUNG  OVERDISTENTION 

Robert  L.  Chatfaum  RRT.  Teresa  Vo'sko  RRT  Rainbow  Babies  &  Chiidrens  Hospital 
Cleveland.  OH,  MefoHeallh  Medical  Center.  Cleveland,  OH. 
Pulmonary  volutrauma  is  a  risk  ol  mechanical  veniilalion  mat  may  be  reduced  it  an 
appropriate  index  can  be  monitored.  Fisher  et  al  (Pediat  Pulmonol  1988,5  10-14)  have 
described  an  index  ol  lung  overdistention  that  is  the  ratio  of  compliance  during  the  last 
20%  of  inspiration  to  lolal  dynamic  compliance.  A  value  of  <  0  80  is  consistent  with  lung 
overdistention.  This  index  has  been  incorporated  in  at  least  one  commercial  monitor. 
Kanoetal  (J  AppI  Physiol  1944:77(3)  1185-1197)  found  :hat  the  C20/Cdyn  index  was 
affected  by  the  mode  of  ventilation  The  purpose  of  this  study  was  to  test  the  fiypolhesis 
that  the  C20/Cdyn  index  changes  wi;h  the  mode  of  veni?ia!ion.  independent  of  actual 
changes  in  lung  overdistention 

METHOD:  We  used  a  lung  model  consisting  ol  an  elastic  bellows  (compliance  =  1 
mUcm  H20)  attached  to  a  3,0  ET  tube.  The  bellows  was  inside  a  ngid  waned  cylinder 
with  a  piston.  The  position  of  the  piston  could  be  changed  lo  contact  the  expanding  bel- 
lows at  drfierenl  points  m  inspiration.  There  was  one  compliance  before  the  bellows 
touched  the  piston  and  a  smaller  compliance  after,  simulating  overdistention  A  PV 
curve  for  the  model  was  ceated  with  a  calibrated  syringe  and  a  wafer  manometer  The 
model  was  venliiafed  with  a  neonafal  ventilator  (Bear  BP200)  in  either  Ihe  volume  con- 
trolled (VCV)  mode  (lime  triggered,  flow  limited,  time  cycled)  or  pressure  controlled 
(PCV)  nxJde  (time  triggered,  pressure  limited,  lime  cycled)  al  the  same  tidal  volume 
Two  tidal  volumes  were  examined,  one  just  below  and  one  )ust  atwve  that  required  for 
the  bei'ows  to  touch  the  piston  (le.  with  and  without  simulated  lung  overdistention  as 
demonstrated  on  pressure-volume  loops).  Three  sets  of  data  were  collected  for  each 
tidal  volume  using  aStCORE  C-iOO  neonatal  monitor  Mean  values  !or  C20/Cdyn  were 
compared  with  paired  t-tests  RESULTS:  C20.Cdyn  data  is  mean  ±  SD  m  figure  below 

Effect  of  Mode  on  Index 
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The  C20/Cdyn  index  increased  by  switching  lo  PCV  even  though  volume  and  overdis- 
tention were  constant  CONCLUSION:  Presence  of  a  pressure  plateau  during  pressure 
controlled  ventilation  masks  overdistention.  The  index  is  most  accurate  with  constant 
flow  inspiration 
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ESOPHAGEAL  PRESSURE  ISA  POOR  ESTIMATE  OF  REGIONAL  PLEURAL 
PRESSURE  BUT  A  FAIR  SURROGATE  FOR  MEAN  PLEURAL  PRESSURE  IN 
SUPINE  DOGS.  McKibben  A  Adams  A  GoldnerM.  Marini  J.J  Univ  of  Minnesota 
&  St.  Paul  Ramsey  Medical  Center.  Mpls-Si  Paul.  MN.  Background: 
Measurement  ot  esophageal  pressure  (Pes)  provides  an  estimate  of  pleural 
pressure  [Ppl).  allowing  determination  o(  transpulmonary  pressure  (Pr?) 
Assessment  of  Pjp  may  guide  ventilatory  strategy  to  avoid  pressure  or  volume 
induced  lurig  injury  and  permits  partitioning  ot  respiratory  system  mechanics  into 
lung  and  chest  wall  components  Direct  measurement  of  Ppi  would  be  ideal,  but 
this  would  require  a  surgical  procedure  to  place  a  pressure  sensing  device  within 
the  pleural  space  P^s  provides  a  minimally  invasive  estimate  of  pleural  pressure, 
although  it  is  susceptible  to  artifaas  and  can  not  reflect  the  range  of  pleural 
pressure.  In  a  study  which  included  direct  measurement  of  regional  pleural 
pressure,  we  also  measured  Pgs  to  determine  its  relation  to  Ppl  Methods:  Eight 
mongrel  dogs  were  anesthetized  and  sedated  m  the  supine  position  Three 
specially  designed  pressure  sensing  wafers  were  placed  via  a  right  thoracotomy. 
equally  spaced  along  the  fifth  intercostal  line  (ventral,  middle,  dorsal)  The  incision 
was  closed  and  a  chesf  tube  evacuated  air  from  the  pleural  space  A 
muttipertorated  esophageal  balloon  catheter  was  placed  m  the  usual  manner  The 
ventilator  was  set  to  deliver  a  range  ol  tidal  volume  at  two  levels  ot  PEEP 
(4  8±0  99-LOW  and  15,i±0  85  cm  HjO-HlGH.  meanrl  S.D.)  Results:.  End 
expiratory  values  of  Pgs  are  compared  to  Ppl  at  ventral,  middle,  and  dorsal 
locations  Values  are  cm  H,0.  rneanri  S  D, 
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f-n 

0  4744  |0  3126  |0.2787   |0  500 

Conclusions:  Pr^  has  a  relatively  poor  correlation  with  directly  measured 
regional  Ppl.  The  relationship  is,  however,  closest  between  Pes  and  the  mean 
Ppl  While  esophageal  pressure  measurement  s  valuable  as  a  clinically  feasible 
means  of  sampling  Ppl,  its  limitations  must  be  appreciated,  eg  when  estimating 
Ptp  Because  this  investigation  did  not  assess  Pes  during  spontaneous 
respirations,  these  findings  do  not  directly  relate  to  the  use  of  Pes  for 
determination  of  the  work  of  breathing, 
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□  Helps  eliminate  tangling  of  oxygen  tubing. 
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oxygen  tubing. 
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Z\     integral  clip  for  added  con\enience. 
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Measurement  of  Spontaneous  Hreathmg  Parameters  in  ,Mechanicall>  Ventilated 
Patients:  Does  Resting  Period  between  Measurements  Make  Difference? 

Mauo-Ying  Bicn  MS  RPT  CRTT.  Huci-Guan  Slue  RT.  Shio-'^'ing  Lo  RT,  Ing-Tiau  Kiio  MD 
DrfH.  Jia-Homfi  Wang  MD  \'eiernns  Gcneml  Hospital  -laipci.  Taiwan.  ROC 

Introduction:  Spoaianeousbreatiiing  parunelers  sudi  as  Piniax.  VE.  RR.  calculated  Vt  and 
RSI  arc  the  usual  criteria  for  weaning  from  mechanical  vcmil.mon,  but  the  sequence  of  these 
measurements  differs,  Some  clinicians  measure  Pimax  fini  and  ihcn  \TZ  and  RR  (Method  A) 
to  gel  the  highest  Pim.i\  Others  mciistire  Ck  and  RR  Tirst  (Meihcd  B)  because  Uiis  «a\  is 
easier  id  perform  and  less  stressful   In  whaic\ cr  sequence,  there  is  comcntionally  no  resting 
period  between  two  measurements  e.xtcpl  in  case  that  sitpiscf  distress  occur,  Ourpre\ious 
study  found  that  Method  .\  poi  hipjier  VE  and  RR  values  aud  mduced  fewer  ad\er5e  reactions 
than  Method  B  but  there  was  no  significant  difference  in  Pim.i\  data*   Wc  doubt  whctlicr  this 
difference  is  due  to  the  absence  of  resting  pcnod  between  nvo  measurements      Methods: 
Using  Method  A  and  B.  91  seb  of  spontaneous  brcalhint;  parameters  were  measured  in  '^1 
adult  mcch.inicillv  ventilated  patients  who  were  in  stable  condition  In  randomized  choice  of 
sequence.  Methods  A  and  B  were  conducted  at  least  111  minutes  apart  to  ensure  thai  the  patient 
condition  reUinicd  lo  baseline  (Sa02    _  2"i..  PR  -!_  iD.'min)  In  cich  iiieiliod,  between 
measurements  of  Pimax  and  VTVRR.  ihe  patient  was  re-coimected  lo  ihc  \  cntilator  until 
his/her  condition  returned  (o  baseline  and  recorded  Ihe  length  of  duration  Oxygen  satunilion, 
PR  and  brcatlung  paiteni  were  monitored  before,  dunng  and  alter  each  iiicasurcnicnl  Adverse 
reactions  were  defined  as  (1)  PVC  >  5/niin  ifpaticnl  witli  EKG  monilor,  (2)  HR  increase  o\er 
20/nun  Irom  baseline.  (?)  HR  decre;isc  over  20/min  from  b;iscline,  and  (4)  dc&aturauon  {Sa02 
•>  85%)  Paifcd-t  or  Wilcoxon  signcd-ranks  test  was  used  to  compare  the  data  from  diftcrcnt 
methods  Multiple  regression  was  applied  to  control  ilie  confounding  cITects  Chi-square  test 
was  used  to  compare  tJic  difference  m  incidence  of  ad\  t-rsc  reactions  A  p  ■    0  05  was 
considered  significant      Results:  ITic  nicdium  resting  duration  for  the  patient  to  return  to 
baseline  condition  was  40  seconds  in  Mctliod  A  (ningc  0  -  240  sec)  and  30  seconds  in  B 
(range  0  -  24(1  sec)  Atier  controlling  the  confounding  eftects  of  age.  hi.ston.  of 
neuromuscular  and  cardiac  diseases,  the  patient's  conscious  lc\cl  significantly  influenced  all 
5  spontaneous  breathing  parameters,  sex  influenced  VE  and  \'t.  and  with  or  without  COPD 
infiucnccd  RSI   There  was  no  significirt  difference  in  any  parameter  meiisurcd  by  Method  A 
and  B  The  incidence  of  adverse  reactions  diflercd  noi  mudi  as  \scll  (If'  48%  in  A  \s  14  2')°  a 
in  B).     Conclusions:  The  results  of  sponstaneous  breathing  paiDmeters  and  the  incidence  of 
adverse  reactions  made  no  dirfercnce  in  wliatcv  cr  sequence  the>  w  ere  if  ;tdcquatc  resting 
period  was  provided  between  measurements  Tins  fmduvi:  can  pcrsude  the  clinicuins  to  modif\' 
their  techniques  in  clinical  prtctice 

•Bicn  MY,  Chu  CC.  Wang  JH.  Chen  JR.  Lin  IN.  Jcu  SB  Measurement  of  Spontaneous 
Breathing  Parameters  in  Mechanically  Veniilated  Patients   A  Coniparson  of  Two  Methods. 
RcspirCare  1992,37  1352 
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SYRINGE  TECHNIQUE  FOR  STATIC  VOLUME-PRESSURE  (VP)  CURVES  IN  ARDS. 
Cilfl  HiVi   MlrS.  RKT".  l^urcn  Siapp.  RRT*.  Linda  Polk.  RRT*.  Daneile  Miischcrom.  MEH; 
Robcn  Bartlcii,  ML>#,  Cniical  Care  Siipport  Services*  and  dK  fvpanment  of  Surgery# 
University  of  Michigan  Health  System,  Ann  Artxir  Ml,  University  of  Milano.  Milan  lialy+ 
Introduction   StalK  VP  cut^es  may  help  adjust  venulators   Although  recommended  that 
PEEP  be  set  above  the  lower  inflection  point  (LIP)  and  that  udal  volume  or  inflation  pressure 
be  luTiiu:d  to  below  ihe  upper  inflcOKXi  pomi  (UIP).  die  supcr-synnge  technique  (SST)  of  de- 
lermining  LIP  and  LIP  has  mainly  been  a  rtsearvh  technique  which  many  RCP"s  are  noc  famd- 
lar  widi  Our  study  objectives  were  to;  1)  determine  SST  safely.  2)  determine  the  difference  m 
LIP  using  50  iiiL  vs  100  mL  mcrcmenial  uiflauon  steps,  and  ^)  compare  agreement  of  set 
PEEP  wiih  LIP  and  plau^au  pressure  with  LTP.  Methods:  Inibally  2  ECMO  palKnis  were 
studied  lo  ensure  ihcy  would  not  decompensate  dunng  the  pnxwlure.  In  total  27  studies  were 
performed  on  a  convenience  sample  of  7  ARDS  paucnis  (3  ECMO.  4  non-ECMO).  Eitha  a  1 .0 
L  Of  a  3.0  L  supcr-synnge  (calibrated  ui  20  mL  or  1 00  mL  uicrcmenis.  respectively)  was  con- 
nected in  scncs  to  a  filler,  a  pressure  scnsmg  port  and  paucnt  connector.  Pressure  was  transduced 
using  the  bedside  hemtxlynamic  monitoring  equipment  (Marqucue  Series  lOCO.  Milwaukee  WI) 
and  continuously  graphed.  Prror  to  soidy.  patients  were  dcicnnined  to  have  no  airlcak.  no  rcipi- 
r3iorycffOTt(para]yucagcnlg)venif  neces.sary).  andtohc  hemodynamically  stable.  Ba-seline 
HR,BP.Sp02.Sv02  (if  available),  continuous  cardiac  output  (if  available),  and  ventibujr  set- 
urgs  were  recorded  while  receivuig  an  FlO2=I.0.  HR.  BP.  Sp02.  Sv02  and  CCO  were  ob- 
served dunng  and  recorded  at  die  end  of  the  procedure.  Duration  off  the  venulator  was  reconkd 
Test  procedure  was;  fill  synnge  widi  pure  oxygen;  disconnect  venDlator  and  start  timer,  allow 
15  seconds  for  complete  e.^halaUon;  attach  supcr-synnge  (discornect  and  reatiath  if  pressure 
sensed):  injcci  cither  50  or  100  mL  volume;  wait  2-3  sec  and  uijeci  another  volume:  repeal  until 
either  1.5  L,  50  cm  I120  or  maximum  volume  of  synnge  auamed  or  patient  detompensated 
(rise  in  HR^O.  drop  in  BP  >20  mmHg  or  drop  in  Sp02  to  80%  )  Results:  Objfrtive  I:  No 
suidy  was  stopped  due  to  patient  decompensauon.  The  table  shows  that  aldwugh  Sp02  was 
statistically  redixred,  no  clmically  relevant  changes  occured  in  any  measured  parameter.  Total 
durauon  off  the  venulator  was  77.4  ;  16. 1  sec  (range  56-115  sec). 


HR 


Mean  BP  (mmhg)        Sp02  (%)         Sv02  (%)       CCO  (L/min) 


Pre  110  r  18.1 
Post  109:  17.9 
pfn       0.397/27 


84.5  ±  10,1 
89,0  ±  16.8 
0.064  /  27 


95.1  ±  3.5 
93,6  t  4.3 
0,006  /  27 


).3  ±  5.8 
79.6  ±  6.6 
0.415/20 


9  6  i  2.5 
9  7  1  2.6 
0.65  /  7 


Objective  2.  For  LIP,  aldiough  nwre  accurate  using  50  mL  steps,  there  appears  to  be  minimal 
clmical  difference  when  direcUy  comparing  50  vs  100  mL  inflations  (12.4  +  3.4  vs  13.8  ±  4  7 
cm  H20.  p=0,206.  n=7)  or  when  cxtrapotaung  100  mL  inflation  LIP  from  the  50  ml.  mflation 
curve  (12.6  ±  3.8  vs  14.0  i  4.0  cm  H20.  p=0.0003.  n=14).  Ofcy^rnve  3   PEEP  was  generally 
set  below  LIP  { 10. 1  l  1  7  vs  1 2  6  ±  3.9  cm  H20.  p=0,009).  Only  9  of  27  studies  (4  of  7  pa- 
tients) showed  an  LTP  AlOwugh  die  mean  UIP  was  33.1  t  5.4  cm  H20  (range  26.5  to  42,0) 
and  plateau  was  M.6  ±  4.7.  UIP  was  less  Oian  plateau  by  ^  cm  H20  m  dirce  cases.  Conclu- 
sions: 1)  The  procedure  can  be  safe,  provided  close  nwniuving  is  maintained;  2)  LIP  is  most 
accurately  ifctcrmiocd  widi  50  mL  steps;  3)  PEEP  may  be  under  applied  m  many  patients,  4) 
unrecognized  overdistension  may  occur. 
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PRELIMPJARV  ANALYSIS    PREDICTING  ARTERIAL  C02  IN'  POST  OPERATIVE 
CORONARY  ARTERY  BYPASS  PATIENTS    John  Embcrecr  BS  RRT.  Herbert  Patnck 
MD.  Department  of  Pulmonary  Care.  Thomas  Jefferson  Um\'ersit>  Hospital,  Inc. 
Philadelphia  PA 

Background:  Endtidal  C02  (l:TC02)  nionilonng  is  commonly  used  on  ventilated  patients 
in  acute  care,  yet  ETC02  is  not  relied  upon  foi  precise  data    Main  faaors  afTccung  PaC02- 
ETC02  gradient  (Pa-ETC02)  for  intubated  patients  arc  deadspaoe  and  airway  obstruction 
If  coronary  artery  b\pass  (CABG»  patients  have  stable  dcadspace  and  no  acute  airwav 
obstruction.  Pa-ETC02  may  remain  relatively  coiLsiant  for  each  sequential  artcnal  blood 
gas  i  AEG)  while  the  pauent  is  intubated    Hvpoihcsia:   We  wanted  to  anahze  the  change  m 
Pa-ETC02  of  sequential  ABGs  for  intubated  CABG  pauents    Methods:   Wc  prospectively 
studied  posi-op  CABG  pauents  with  ETC02  momtonng  and  collected  ABG  results  for  a 
one  month  penod    Copies  of  ETC02  wmcforms  were  also  colleaed  and  analyzed    Pa- 
ETC02  was  calculated  for  each  ABG    The  change  in  P;i-FTC02  ( AP3-ETC02 1  was 
calculated  for  each  pair  of  sequential  ABGs  on  each  p:uient    Duration  between  sequential 
ABGs  was  uncontrolled  (range  2  to  2 1  hours)    Onh  patients  with  "normal"  inoi 
obsinictive)  ETC02  waveforms  were  analysed  (waveforms  that  have  evp:raior>  plateau) 
Results:  Founeen  CABG  pauents  had   nomal"  wa\^forms  and  were  included  in  Ihe  slud\' 
A  total  of  twenty  six  pairs  of  sequenual  ABGs  wrre  identified  and  included 

Data  from  14  CABG  patients  ha%ing  sequential  pain  of  ABC's: 

n 

A>  E  <  Sid  De< 

PaC02.  torr 

52 

36  81  +6  47 

ETC02.  ton 

52 

28  44  *  5  94 

Pa-ETC02  of  each  ABG.  torr 

52 

08  37  +2,96 

.\Pa-ETC02  of  each  pair  of  sequential  ABGs,  ton 

2(. 

00  27  +  1  80 

( 
C 
a 

1 

V 

u 

Conclusions:  The  3\erage  Pa-ETC02  fluctuates  by  8  3''  ;  2  96  ton  in  this  population  of 
ABG  patients  with  normal  ETC02  wa\-eforms    Howner.  m  this  group  of  patients,  the 

vcrage  APa-ETC02  of  sequential  ABG's  in  each  indmdual  pauent  onl>  fluaualcd  0.27  + 
8  torr    These  results  show  that  with  each  PaC02.  the  next  PaC02  could  be  predicted 

nlhin  0  27  *  1  8  ton  without  an  ABG  drawn    These  results  could  help  lo  safeK  decrease 

tilizaUon  of  ABG's  for  this  populauon  of  patients. 
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NEBUUZED  PROSTACYCLIN;  AN  ALTERNATIVE  TO  NITRIC 
OXIDE  FOR  TREATING  PULMONARY  HYPERTENSION  IN  AN 

INFANT. 

Vickje  Fearing  BA  RRCP.  Joran  FJach  BS  RRCP   Children's  Hospital  Meriicarc. 
Fargo.  ND 

Pulmonary  hypertension  is  often  a  life  threatening  complication  of  severe 
bronchopulmonary  dysplasia    Inhaled  nitric  oxide  (NO)  has  gained  acceptance  as  a 
selective  pulmonary  vasodilator,  however,  specialized  equipment  is  required  for  its 
delivery,  making  its  use  impractical  for  many  institutions    Prostacyclin  is  a  more 
obscure  vasodilator,  that  when  inhaled,  can  be  selective  for  the  pulmonary  vasculature 
due  to  its  short  half-life  (3  min)   We  report  a  case  of  an  infant  with  pulmonary 
hypcdcTuion  as  a  complication  of  severe  bronchopulmonary  dysplasia   NO 
administration  was  unavailable  at  our  institution   at  the  time  of  his  hospitalization   We 
administered  prostacyclin  via  a  Heart  (Vortran  Medical  Technology,  inc.  Sacramento 
CA)  continuous  nebulizer  through  a  ventilator  circuit  on  two  separate  occasions  dunng 
his  prolonged  course    Like  anv  nebulized  medication,  precise  dosing  is  difficult  to 
estimate   We  used  a  niedhision  syringe  pump  (medexinc  Duluth,  GA)  for  prostacyclin 
delivery  and  an  IV  pump  iLifccarc  5000.  Abbott   Chicago  IL)  lo  maintain  a  constant 
level  of  normal  saline  withm  the  nebulizer    The  initial  course  of  nebulized  prostacyclin 
(dose:  6.5  ng/Kg/min)  showed  dramatic  improvement    Peripheral  perfusion  went  from 
poor,  with  cold  pale  etircmilics  lo  an  immediate  improvement  in  color  and 
temperature   Pa02  increased  from  47mmHg  to  ISOmmHg  within  15  minutes.  Prior  lo 
prostacyclin  admimslration.  the  patient  was  being  treated  with  intravenous 
prostaglandin  El  (PGE).  The  combination  of  this  medication  with  prostacyclin 
resulted  in  systemic  hypotension,  suggesting  systemic  effects  of  inhaled  prostacyclin 
The  PGE  was  quickly  weaned  and  discontinued  20  minutes  after  nebulizalion  began. 
Vemilator  (Siemens  Servo  900C)  settings  before  initiating  prostacyclin  nebulizalion 
were;  PC  rate  40.  PIP  28.  PEEP  8.  with  F702  variable,  approximately  70%    Within  2 
days  of  continuous  nebulizalion,  settings  were  weaned  lo   rate  28,  PIP  26,  PEEP  8, 
and  FI02   40   The  initial  course  of  prostacyclin  continued  for  1 1  days,  then  was 
discontinued  due  to  patients  improved  respiratory  status   Over  the  next  few  weeks,  he 
required  increasing  ventilatory  support    Another  course  of  prostacyclin  was  initialed 
without  the  dramatic  improvement  initially  witnessed.  He  was  then  transferred  to  a 
center  with  NO  and  ECMO   The  ability  to  deliver  prostacyclin  via  continuous 
nebulizalion,  using  equipment  found  in  almost  any  RC  depanmcnt  makes  it  a  viable 
alternative  to  NO  for  pulmonary  vasodilation 
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AK  INNOVATIVE  APPROACH  TO  RtFLECT  SPLANCHNIC  PERILSION  USING  AN 
INDWELLING  CONIINUOUS  ARTERIAL  BLOOD  GAS  MONITORING  SENSOR    Steve 
HavsRRT.  RCP.  Keith  R  Momii.  MMSc.  RRT.  RCP;  Jaclyn  Jones,  RRT.  RCP;  Dennis  Hastings. 
RRT,  RCP-  Department  of  Piilmonar,  Care  Services.  The  I  Iniversily  of  Texas  Medical  Branch, 
Galveston.  Tevas 

Background:  Splanchnic  h\popertusion  has  been  shown  lo  predict  multiple  organ  failure 
sccondar>  lo  severe  circulatory  shock.    ITie  resulting  tissue  ischemia  provides  <in  index  of 
mortality  and  morbidity  in  critically  ill  trauma  patients  and  several  dther  populations,  including 
those  that  undergo  cardiopulmoniiry  bypass  (  CBP)  CBP  has  been  associated  with  splanchnic 
ischemia  and  subsequent  multiple  organ  failure.  Intunsisleni  reproducibility  of  calculated 
intramucosal  pH  via  gastric  balloon  tonometry  limits  its  reliability  in  the  clinical  setting    This 
study  oflers  a  novel  approach  lo  rellect  splanchnic  perfusion  by  using  a  continuous  arterial  blood 
gas  monitoring  sensor  as  an  allemative  to  gaslric  balloon  tonometry    It  was  hypothesized  that  the 
bladder  functions  as  a  lonomeler.  thereby  allowing  PCO.  tn  be  monitored  in  the  urine-  Method* 
A  group  of  four  anesthetized  pigs  were  studied-  Total  hemoglobin  and  anerial  PCO,  was 
mainldined  in  norm;il  range   1  wo  separate  calibraled  Paralrend  7  ( Diametrics  Medical,  Inc  ) 
sensors  were  placed  via  bladder  cysioiomv  side  by  side  wilh  one  sensor  abuhing  the  bladder 
mucosa,  ihc  other  placed  inside  u  30  fr  Fole>  catheter    The  up  of  Ihe  ser.sor  was  positioned 
proximal  lo  the  unnc  inlei  pon  such  that  no  part  ol  Ihe  sensor  was  in  direct  contact  with  bladder 
mucosa-  Baseline  measurements  were  eslablished.    Ihe  aorta  was  cross-clamped  and  PCO; 
mcasuremenis  were  oblained  at  lime  intervals  of  0.  5.  15,  and  30  minutes.   The  cross-clamp  was 
ihen  released  and  PCO_,  nieasurcmenls  were  made  .igain  at  lime  intervals  of  0.  3.  1 5.  30.  45.  and 
60  niinules    Results-  llie  dala  suggests  that  Madder  mucosal  PCO-  is  a  responsive  indicator  of 
hypoperfusion  during  intemiplions  m  blood  flow  induced  by  aortic  cross-clamping    The  sensor 
positioned  inside  the  Foley  calheler  was  less  responsive  and  displayed  a  delayed  response  once  the 
cross-clamp  was  released. 


-Foley 
Mean 


Time 

I^baseltne.  2=aortic  crossclamp. 
3-5  min.  post  clamp,  4  =  15  min 
post  clamp.  5^30  min-  posi 
clamp.  6=clamp  release.  7=5 
mm  post  release.  8^15  min  post 
release.  ^=30  mm  postrelease. 
10=45  min.  post  release,  1  i    60 
,min.  post  release 


Conclusion:  Bladder  mucosal  PCO.  appears  lo  be  a  responsive  indicator  of  splanchnic 
hypoperfusion    Hie  bladder  mucosal  PCO,  sensor  displayed  a  sensitive  response  lo  lluctuations  in 
PCO,  as  compared  lo  Foley  PCO;    Irrespective  of  the  small  sample  size,  the  delayed  response  rise 
in  Foley  PCO.  after  release  of  the  cross-clamp  indicates  a  need  for  further  snidy  A  Foley  talheier 
desien  permitting  direct  monitoring  of  bladder  mucosal  PCO,  could  provide  a  simple  and 
continuous  means  lo  Irend  splanchnic  hvpoperfiision. 
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SURVANTA  IN  ARDS:  A  PEDIATRIC  CASE  REPORT  Theresa  R  Schuliz.  BA, 
RRT  CPFT.  Linda  A  Napoli.  BS.  RRT.  RPFT.  Suzanne  M  Durning.  BA.  RRT,  R  1 
Godinez.  MD,  PhD,  The  Children  s  Hospital  of  Philadelphia.  Philadelphia.  PA 

The  delivery  method  of  exogenous  surfactant  has  previously  been  studied.  Clinical 
application  of  exogenous  surfactant  delivery  has  indicated  that  the  traditional  amount  of 
surfactant  needed  for  instillation,  in  paticnLs  outside  of  the  neonatal  population.  ma\  be 
prohibituc  It  has  been  established  tliat  surfactant  dysfunction/inactivation  is  a 
prominent  feature  in  the  pathophysiology  of  Adult  Respiratory  Distress  Syndrome 
(ARDSl.  suggesting  that  exogenous  surfactant  may  be  ad\anlageous  in  this  patient 
population  In  this  case,  a  16  month  old.  1 1  kg  child,  uitha  history  of  prematurity,  was 
admmcd  to  our  Pediainc  Intensive  Care  Unit  m  respirator\  failure  He  was  mechanically 
ventilated  on  the  Sen.o  300  and  over  the  course  of?  da\s.  required  progressive 
escalation  in  support  due  to  the  development  of  ARDS   At  this  time,  he  w-as  in  ihe 
Pressure  Regulated  Volume  Control  (PRVC)  mode  .  FiO:  of  6.S.  PIP  45  cniH:0,  PEEP 
10  cm  H:0,  Paw  28  cm  H;0,  and  a  Vf  of  296  cc/kg/min  to  maintain  normal  ventilation 
and  acceptable  oxvgenation  The  decision  was  made  to  adtnimsler  Sun-anta  in  a  further 
attempt  to  optimize  lung  function   Four  ml/kg  of  Survania  was  delivered  through  a 
catheter  measured  0  5  cm  H;0  distal  to  the  tracheal  tube  The  patient  received  I  n  FiO: 
and  was  positioned  as  per  manufacturers  recommendations  dunng  the  procedure 
Results    Data  \\as  collected  by  use  of  ihe  Bicore  bedside  pulmonary  function  monitor 
and  IS  as  follows 

Befnre  3il  minute-*  after       2  hours  after 

PjO,/FiOi  no  I«^  '*' 

CL(ml/k&/cm  H20)  I  T  ^ 

A-aDOi(mmHg)  278  206  IS-1 

A  sustained  favorable  response  was  realized  b>  the  improvemeni  of  PaOVFiO;  b>  Ki" ;., 
C[  by  50%  and  A-a  DO;  by  34%  two  hours  af^er  the  completion  of  Survanta  deliver) 
Understanding  that  ARDS  is  a  progressive  disease,  rcdosing  \\as  performed  at  12  hour 
intervals  until  progressive  improvement  ceased  to  be  evident  This  patienl  received  3 
total  doses  He  continued  to  wean  and  was  exlubatcd  7  days  after  initial  dosing   He  was 
discharged  to  home  4  days  later  in  his  usual  state  of  health 
Conclusions    This  method  of  exogenous  surfactant  administration  seemed  to  be 
valuable  in  the  treatment  of  this  pediatnc  patient  with  ARDS 
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HIGH  FREQUENCY  OSCILLATORY  VENTILATION  LN  ARDS:  A  CASE  STUDY 

Theresa  R  Schultz.  BA.  RRT.  CPFI .  P/P  Spec  ,  Linda  A  Napoli.  BS.  RRT.  RPFT.  RV 
Spec  .  Lorraine  F  Hough,  MEd,  RRT.  CPFT.  P/P  Spec  ,  Gregory  J  Schears.  MD  .  The 
Children's  Hospital  of  Philadelphia.  Philadelphia,  PA 

Pahnet  Data  and  Case  Summary:  This  is  a  5  5  kg.  si\  month  old  infant,  with  a  histor>'  of 
preinalunty.  gaslroschisis.  h>pcrdliment:ition  hepatitis,  ileal  resection,  multiple  bowel 
rcsccuons  and  recurrent  sepsis,  who  was  admilted  to  our  inslilulion  for  nulnlional 
rehabilitation  During  this  admission,  the  palicnt  undenxeni  a  liver  biops>  and  colostomy 
closure  Subsequently,  he  developed  sepsis  and  was  transferred  lo  our  Pediainc  Intensive  Care 
Unii  for  further  management  He  quickl>  deteriorated  lo  requiring  intubation  and  mechanical 
ventilation  Medications  delivered  continuously  al  this  lime  included  dopamine,  dobutammc 
and  morphine  Chest  x-ray  revealed  dense  consolidation  of  the  left  upper  lobe  and  patchy 
infiltrates  throughout  Ihc  remainder  of  [he  hing  fields  Abdomin-il  findings  demonstrated  that 
bowel  loops  were  central  and  the  flanks  were  bulging  suggesting  the  presence  of  aeitcs. 
funher  compromising  our  already  challenged  method  of  mechanical  ventilation  One  day  post 
op,  the  patient  progressed  to  Adult  Rcspiraiory  Distress  S>ndrome  Permissive  hypcrcapnea 
and  PaO:  greater  than  or  equal  to  50  niniHg  became  acceptable  In  order  to  achieve  ihis  goal, 
the  paucnt  was  paralvzcd  and  placed  on  Pressure  Regulated  Volume  Control  via  the  Siemens 
Servo  3(H)  PEEP -10  cniH:0,  mean  ainvay  pressures  (MAP)  26-31  cm  1^0,  peak  pressure 
+47  cm  H;0.  Ve  220  nil/kg/min  were  necessary  in  order  to  maintain  gas  exchange  Al  this 
time,  m  the  face  of  pcrsislem  acidosis  A-a  DO:  of  504-554  mm  Hg.  and  hypoxemia. 
PaO:/FiO;  of  57.  ii  w^is  decided  to  place  the  patient  on  ihe  Sensor  Medics  Oscillator  31()0A 
Initial  sciUngs  were  I'l  H?,  _13%  inspiralorv  unic.  MAP  U.  amplitude  40  Two  hours  later, 
the  PaO:/FiO:  wtis  182  wilh  A-aDO:  of  272  This  realized  benefit  continued  into  the  evening 
and  throughout  the  patients  ventilator  course  Sixiecnliours  after  being  placed  on  the 
oscillator,  ihe  patients  PaO-ZFiO;  was  167  and  his  A-d  DO;  was  195  mm  Hg  Tweiily  hours 
laler.  the  paUent  continued  lo  wean   While  on  MAP  of  21  cm  ILO.  PaO./FiO;  was  289  mlh 
A-a  DO;  66  of  mniHg  Dunng  this  time  frame,  dopamine  and  dobuiamme  infusions  were 
successfiilly  weaned  Chemical  paralysis  and  scdauon  continued  The  following  chart 
summan/es  changes  in  \cnulalion  parameters 


Mechanical 

Mode 

MAP 

FiOj 

PaOj/FiOi 

A-aDC 

ventilation  hours 

8 

SIMWPC 

26-31 

) 

53 

524 

76 

HFOV 

34 

0  65 

7  82 

271 

29 

HFOV 

28 

0  43 

167 

195 

49 

HFOV 

21 

0  27 

289 

66 

Signincance  of  the  Case:  High  Frci]uency  Oscillaioo  Vcniilalion  appeared  to  be  valuable  in 
Iheuealmcntoflhis  patienl  This  method  of  mechanical  ventilation  enabled  the  healthcare 
team  to  improve  o\Tgcnatioii  and  ventilatjon  of  this  pediatric  patient  with  ARDS 
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RESPIRATORY  COMPLICATIONS  AFTER  EXTE^DED  DIRECT  ANASTOMOSIS 
FOR  NEONATAL  AORTIC  ARCH  ANOMALY. 

Muncy^lKi  Takeuchi.  MP.  Hidcakr  Imanaka,  MD.  Naoki  Yaliagi,  MD,  Yasuhiko  Walanabc,  MD. 
Keiji  Kumon.  MD.  Departmeni  of  Surgical  Inlensivc  Care  Unit,  National  CardiovasculaiCcmer. 
Osaka,  Japan 

Respiratory  complicalions  arc  common  after  extended  direct  anastomosis  for  neonatal 
aortic  arch  anomaly.  However,  there  has  heen  no  report  about  the  incidence.  The  purpose  of  this 
study  is  to  evaluate  (he  incidence  and  prognosis  in  such  patients 

SUBJECTS  AND  METHODS:  Subjects  were  31  consecutive  neonates  (age  <  28  days)  who 
underwent  extended  direct  anastomosis  for  neonatal  aortic  arch  anomaly  (18  with  coarctation  of 
the  aorta  and  13  with  interruption  o(  aonic  arch)  m  our  institute  from  1992  to  1996.  By  a 
retrospcaivc  chart  review,  we  investigated  respiratory  complications,  prognosis,  preoperative 
and  postoperative  ventilatory  support 

RESULTS:  Age  and  weight  were  1 1. 8  ±6.9  (mean  ±SD)  days  and  2. 82  ±0.49  kg  at  the  repair 
surgery,  respectively.  The  mortality  in  ICU  was  29%  and  thai  in  hospital  was  32%.  Twelve 
neonates  (39%)  had  required  mechanical  ventilation  before  the  surgery  because  ofcongcstive  heart 
failure  or  delenolating  acidosis.  Tlie  neonates  who  required  mechanical  ventilation  before  surgery 
showed  significantly  higher  mortality  than  those  who  did  not  (58%  vs  11%.  p<  0.05). 
Twcniy-foui  patients  (77%)  had  postoperative  respiratory  complications;  atelectasis  (n=13). 
pneumothorax  (n=8),  pleural  effusion  (n=7),  stenosis  of  the  left  main  bronchus  {n=6),  phrenic 
nerve  patsy  (n^5),  airway  bleeding  (n^),  and  chyloihorax  (n^3).  Postoperative  intubation 
period  was  longer  inpatients  with  respiratory  complications  than  in  those  without  (37±54  vs9 
±9days,rK0.05). 

CONCLUSION:  Respiratory  complications  were  common  in  neonates  with  aortic  arch  anomaly 
aflcr  extended  direct  anastomosis.  The  patients  who  developed  respiratory  complications  needed 
lunger  ventilatory  support. 

OF-97-092 


SURFACTANT  WITH  PARTIAL  LIQUID  VENTILATION 
IMPROVES  LUNG  PATHOLOGY  IN  AN  ANIMAL  MODEL  OF 
IRDS.  Paint :i:i  A  Movers  RR1 .  Jeanne  D  MrciAcV.  MD.  Kendra  M.  Smith 
MD.  Susan  C.  Simonton  MD,  John  E  Conncil  PhD.  Dennis  R.  Bing  RR I . 
Mark  C-  Mammel  MD-  Infanl  Pulmonaiy  Research  Cenler.  Children's  HeaUh 
Carc-Sl.  Paul.  Minnesou  and  DepLs.  ol  Pedialrics  and  Biosuusiics. 
University  iit  Minnesota 

IntrnductKin:  Parual  liquid  ventilation  (PLV)  with  pertluhron  (LiquiVem®! 
in  neonates  is  cumintly  being  studied  in  many  centers  Does  the 
adminislratjon  ol" exogenous  surtacuni  (Survania^'l  with  PLV  dramaucally 
change  iJlc  pathology  ol  the  lung  willi  IRDS'  In  this  study,  histologic  and 
morphomelnc  analysis  were  peribrmed  on  a  neonatal  lung  injury  animal 
model  lollowing  surfactant  and  PLV  administration. 
Method:  32  newborn  piglets  ( 1  .."i  1  ±  11 IX  kg)  were  sedated,  intubated  and 
ventilated  with  tidal  volume  of  LScc/kg  We  induced  lung  injury  with 
repealed  saluic  lavage,  defined  as  Pa()2<6(J  torr  at  Fi02  1.(1.  with  a 
reducuon  of  lung  compliance  by  .105(   The  piglcLs  were  randomized  into  4 
groups  and  treated  for  2  hours  with:  1 )  surf  only  (S;  n=8);  2)  PLV  on]y 
(PLV.  n=8),  \)  PLV  followed  by  surf  (PLV-S:'n=S  and  4)  surf  followed 
by  PLV  (S-PLV:  n=K)  7  histologic  variables  (alvailarand  inu;rsiiual 
intJammation  and  hemorrhage,  edema,  ateleclasis  and  necrosis)  were  scored 
on  a  0-4  point  scale  (no  injury  =  0,  iniury  in  25^  of  field  =  I .  iniury  in 
50%  of  field  =  2.  iniury  in  75%  of  field  =  .1.  and  injury  throughout  field  = 
4).  Morphometnc  analysis  on  irichrome-stained  slides  analyzed  total  cellulai 
to  air  space,  expressed  as  percent  tissue  aiea  (^  tissue  area  =  [cellular 
area/total  area)  X  100)  Kruskal-Wallis.  Wilcoxin.  and  paired  t-icsts  with 
BonfetToni  correction  (p<0.()5)  were  used  ttt  assess  difiercnces 


H 

stoioey 

Morjihoim'triVf 

Total 

niury  score 

Mean  '"/{  tissue  area 

upper 

lower 

upper                  lower 

T"-  ■ 

4  7.S±2  30* 

5  20±2  10" 

46  5+8,3'            45  218  1*' 

PLV 

4  55±2  1 5 

2  50±1  30 

39  0±8  7              30  9+7  8 

PLV-S 

3  90±1  65 

2  85±2  00 

35  9+6  4               30  0+7  6 

S-PLV 

2  65±1  10 

2  65±1  30 

33  9±8  2             30  0±6 

•p<(l  05  S  vs  S-PLV:  ••p<0  05  S  vs  all:  ''p<(H(.1  S  vs  PLV-S.  S-PLV.  ^'p<ll  (K12  S  \i  all 

Conclusion:  In  this  animal  mode!  of  neonatal  RDS.  surf  followed  by  PLV 
improved  lung  pathology  mine  consistently  than  PLV  or  sui1  alone,  or  PLV 
followed  by  surf  iLiquivemS'  supplied  hy  Alliance  Phiinnacvulical  Corp  ;ii)U  H<K-eli^( 
Mannn  Riius,sel,  Survania®  liupplied  hy  knv.  l,ahoniione,s,  Inc) 
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PARTIM,  LIQUID  NT.INTIIjVTION  WITH  SURKACTANT  miRING  HIGH 
FREQUKNO  A^DC0NV^■.NT10NAL\T^TII.AT10N  IN  AN  ANIM.\L 
MOnr.L  OF  IRDS.  Dennis  BingRRl,  Jeanne  Mfo7el,  Ml),  I'aUicia  Meyers 
RRT,  John  Connen  PhD,  Mark  Manimel  MD  InTonc  Pulinonari  Research  Ceiiicr 
Children's  Health  Caic-Sl   Paul,  Mmncsoia  and  Dcpls  of  Pediatrics  and  Biostalislics 
Univcrsils  of  Minnesola 

We  compared  owgenation  effects  of  high  frequency  osciUatoiy  \enlilalion  (HP()\ 
SensolMedics,' I <X1)  and  conventional  yenlilalion  (CV   Diager  Dabylog)  in  I') 
newborn  pigleb  c  1  7«  ±  0  1 2  kg)  with  saline  lavage  induced  lung  iii|uiy  (Pa()2<oO 
li.iial  H02  1  Oand  M)%  Jecrease  in  C,)  Healed  yvilh  surfactant  (S  Sursania')  and 
panial  liquid  yenlilalion  (PLV  LiquiVenl*)    After  lung  injury ,  piglets  randomly 
receiycdeitheiHFOV  (n-lO)  or  CV  (n-J)    Venlilalor  sciungs  aflcr  lung  itijuix  loi 
the  IIFOV  group  K1O2  I  0.  frequency  ol  ID  M/,  AP  lo  maintain  injury  level  PCO2, 
mean  airyyay  pressure  {Pa\y)  2  cm  H2O  more  than  preyious  on  CV,  and  CV  group 
Fl()2  1,0.  IMV  4n/min  ,  PFEP4  cmH20.  Vt  15mL/kg    All  animals  Ihen  recened 
4mLkgofS   lOniinuleslalei,  perflubion  yvas  intralr.-ichealK  insulled  lo  FRC  Iciel 
At  1  hr.  PEF.P  and  Payy  yvcrc  increased  until  there  was  no  further  increase  in  Pa02 
After  opUnii/ing  Pays,  yye  mainlnined  Pa02  ll«l-150  torr  by  firsl  decreasing  F1O2  to 
as  loss  as  II  4.  Ihen  loyvenng  Payy  or  PEEP  and  kept  PaC02  35-511  torr    We  lecorded 
artcnal  blood  gases  es  cr\  ,^0  minutes  for  4  hours 

Results  Ovy  genation  improy  ed  yvith  CV  after  S  and  yvith  HFOV  only  after  S 
follovyed  by  PLV    Data  are  mean  ±  SE  ANOVA  and  paired  1-lests  assessed 
differences  (p<0  05) 


Pi.M 

CV  Kr..up 

n/A 

01 

P4» 

HKOV  cri.ui 

4/ A 

01 

Aflcr  injUTi' 
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0  42H1II7' 
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•p<O.OStH:forcv»anernjjuiy'^p<OO^CV  vslllOV  Vo™**"  ■'fi*-'  S  v*  S+I'l.V  (HI-OVj 
"p<n0SilierS  v*OnCV 

Conclusions  Surfaciani  and  PLV  during  boih  CV  and  HFOV  dramatically  improves 
oMKciiaiionin  this  neonaiai  RDS  model,  houe\cr.  HFOV  remiites  a  higher  Paw  for 
similar  elTect  Initial  surfaciani  response  ma\  be  different  beiueen  the  \\\o  modes  of 
mechanical  yenlilalion  O-iquiVcnt*  supplied  b*  Alliance  Pharmacculicil  Corp  and 
Hocchsl  Manor  Rou-sscI   Siirvanin*  supplied  b>  Ross  Ijboi;iiorit:s   Inc  t 
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USE  OF  HEAT  &  MOISTURE  EXCHANGERS  TO  REDUCE  PERFLUBRON 
EVAPOFIATIVE  LOSS  IN  PARTIAL  LIQUID  VENTILATION  IN  SWINE. 
Michelle  C.  Mazzoni.  Ph.D..  K.  Michael  Sekins,  Ph.D..  Patncia  D  Rusheen, 
Muriel  L.  Spooner,  B.S,,  John  Hoffman,  B.S.,  Ughetta  del  Balzo.  PhD  ,  and 
Stephen  F.  Flaim,  Ph.D.  Alliance  Pharmaceutical  Corp,.  3040  Science  Park 
Road,  San  Diego,  CA  92121 

Partial  liquid  ventilation  (PLV)  is  in  clinical  trials  as  a  trealmenl  (or  patients  with 
acute  respiratory  distress  in  which  the  lungs  ace  Tilled  with  LiquiVenf  {stenle  perflubron. 
Alliance  Pharmaceutical  Corp  and  Hoechst  Marion  Roussel)  while  on  conventional 
mechanical  ventilation  (CMV)  We  hypothesized  that  the  use  ol  a  heat  &  moisture 
exchanger  (HME)  in  PLV  would  retard  perflubron  evaporative  loss  and  thereby 
minimize  redosing  requirements  In  this  study,  two  HMEs  (Baxter  HEPA/HCH  and 
Hudson  RCI  AQUA+  FH)  were  evaluated  tor  safety  (pressure  drop.  AP.  across  HME 
and  development  of  auto  PEEP)  and  efficiency  to  relain  expired  perllubron  vapor 
(compare  volume  of  porftubron  evaporated  with  and  without  HME)   Swine  (37-48  Kg) 
were  anesthetized,  paralyzed,  and  ventilated  with  measurement  of  hemodynamics  and 
lung  mechanics  at  baseline  and  during  5  h  of  PLV  or  CMV  (TV  =  13  mL/kg,  RR  ^ 
20/min,  I  E  =  1  2  3  PEEP  =  10  cm  H;0)   There  were  five  anima!  groups  Hudson-PLV 
(n=13).  Hudson-CMV  (n=10),  Baxter-PLV  (n=8),  Baxter-CMV  (n=7),  and  PLV  only 
(n=11).  PLV  animals  received  30  mL/kg  oerflubron  and  evaporative  loss  was  calculated 
as  expired  mmute  ventilation  limes  the  concentration  of  expired  perflubron  as 
measured  by  a  specialized  infrared  absorption  technique    The  AP  across  each  HME 
was  determined  before  (dry)  and  after  5  h  of  animai  ventilation  using  an  m  vitro 
apparatus  (ISO  9360  specifications)  with  now  rates  of  30  60,  and  90  L/min   Results  for 
perflubron  evaporative  loss  and  HME  AP  at  60  Umm  (expired  flow  direction)  are  shown 


Perflubron  Evaporative  Loss 
[rnUkglh] 

AP  (cm  H,0) 

before  use          after  use 

Hudson-PLV 

074 

12±01              12±01 

Hudson-CMV 

N/A 

1.3±01 

1  3<  00 

Baxter-PLV 

061 

25i0  1 

26  10  1 

Baxler-CMV 

N/A 

25t01              25t01 

PLV  only 

1.15 

N/A                      N/A 

There  were  no  significant  dlflorences  among  HME  groups  in  terms  of  hemodynamic  or 
lung  mechanics  parameters  and  luriner,  there  was  no  development  of  aulo-PEEP  We 
conclude  that  HME  use  wilh  these  devices  during  PLV  is  sale  and  reduces  evaporative 
loss  by  about  35-45%  depending  on  choice  of  HME- 
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THE  EFFECT  OF  VENTILATORY  MODE  AND  INSPIRATORY  TIME  ON 
GAS  EXCHANGE  DURING  PARTIAL  LIQl'ID  VENTILATION  (PLV>  IN  AN 
ACLTE  Ll!NG  FSJURY  MODEL 

VujiFujino.MD.  Max  Kirmse.  MD.  Dean  Hess.  PhD.  RRF. 

Roben  M   KacmareK,  PhD,  RRT 

Resptraior>'  Care.  Massachusetts  Genera!  Hospital  and  Harvard  Medical  School. 

Boston.  MA  021  14 

Perflubron  acts  as  liquid  PEFP.  and  has  been  shown  to  be  an  effective  way  for 

improving  oxygenation  in  the  injured  lung  However,  little  information  is  available 

about  different  ventilation  modes  during  PLV   We  evaluated  the  efficiency  of  pressure 

controlled  (PCV)  and  volume  controlled  (VCV)  ventilation  at  various  IE  ratio  during 

PLV 

Methods.  Five  sheep  weighing  26.3±2  6kg  had  acute  lung  injur\  induced  by  warm 

sahne  lavage,  followed  by  filling  with  30mL/kg  perflubron  Baseline  ventilation  was 

provided  with  a  PB7200,  VCV,  rate  15/min.  Vy  I2ml./kg.  II-  1  2,  FiO;  0.5  with  PEEP 

set  above  the  lower  inflection  point  (LIP)  on  the  pressure-volume  (P-V)  curve  VCV 

and  PCV  at  12,  1:1  and  2  1  I  E  were  compared  in  random  order  During  all  modes  V| 

(VCV)  and  PIP  (PCV)  were  adjusted  to  maintain  a  constant  Pplat  and  total  PEEP  was 

kept  constant 

Results.  PaOi  did  not  change  significantly  among  modes  Vq/Vj  during  VCV  I :  I  and 

VCV  2:1  was  lower  than  during  PCV  1:2  No  hemodynamic  differences  were  observed 


POST 

VCV1.2 

VCVl  1 

VCV2;1 

PCVl  2 

PCVl  1 

PCVZ.I 

PaO, 

80i7 

94±5 

96±16 

95±12 

92±7 

84±7 

92±ll 

TV(mL) 

348+33 

332115 

339±28 

352t34 

313*38 

322±40 

35S±59 

VD/VT 

58t.04 

5lt-05 

.49±,08' 

,49±04* 

58105" 

,52105 

5110  05 

CO{L/m) 

4  4±06 

4  6ll  3 

4.5±1.0 

42±L3 

4,7±l  3 

4310.7 

4.511.4 

(MEAN  ±  S  D  I 


POST  post  injury,  TV  tidal  volume,  CO  cardiac  output 

•ANOVA  p<0  05  vs   POST  ••  p<0  05  vs   VCVl   1 

Conclusion.  When  PERP  is  set  above  the  LIP  nf  the  P-V  cut^e.  neither  mode  or  I;E 

affects  gas  exchange  or  hemodynamics  except  V^A/^  which  improved  with  longer 

inspiratory'  times. 
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THE  RESPONSE  TO  POSITIVE  END-EXPIRATORV  PRESSURE 
(PEEP)  DURING  PARTIAL  LIQUID  VENTILATION  (PLV)  IS  DOSE 
DEPENDENT.  May  Kirmse.  MD.  Yuji  Fujino.  MD,  Dean  Hess.  PhD,  RRT,  Robert  M 
Kacmarek,  PhD.  RR  I  Respiratory  Care  &  DepI  of  Anesthesia  and  Critical  Care. 
Harvard  Medical  School.  Massachusetts  General  Hospital.  Boston.  MA  021  14 

Partial  liquid  ventilation  (PLV)  with  perflubron  (PFB)  has  been  proposed 
as  an  adjunct  to  the  cuiTcnt  therapies  for  the  acute  respiratory  distress  syndrome 
(ARDS).  Since  PFB  has  been  also  referred  to  as  "liquid-PHHP".  distributing  to 
the  most  gravity  dependent  regions  of  the  lung,  less  attention  has  been  paid  to  the 
amount  of  applied  PEEP.  We  recently  reported,  that  the  lower  inflection  point 
(LIP)  of  a  pressure-volume  loop  shifts  to  the  left  with  subsequently  increasing 
doses  ofPFB  (1).  We  now  hypothesized,  that  PEEP  has  an  additive  effect  to 
different  doses  of  PFB.  when  set  above  the  LIP  Methods:  Lung  injury  was 
induced  by  repeated  lung  lavage  with  warmed  saline  in  1 5  sheep  until  PaO;/FiO: 
ratio  fell  below  1 50  To  evaluate  the  impact  of  Pi:i:P  set  above  the  LIP  at 
different  fill  levels  of  PFB.  three  groups  (n=5)  with  different  doses  (7.5  mL-15 
mL-30  mL/kg/BW)  of  PFB  were  investigated.  In  random  order  a  PEEP  of  5  cm 
H2O  (BELOW)  or  PEEP  above  the  LIP  (ABOVE)  was  applied.  Data  for  gas 
exchange,  hemodynamics  ,  and  airway  mechanics  were  analyzed  using  a  2-way 
ANOVA  and  HSD-post  hoc.  Results:  No  significaiil  changes  in  hemodynamics 
were  observed,  data  is  reported  in  the  table  below  (Csm  =  Vt  '  (Ppiu-PEEPt„ui)^ 


Dose 

Preinjury 

Injury 

Below  UP 

Above  LIP 

PaO, 

75 

445  t  96' 

74  ±   14 

68  t  27 

87  1  66 

15 

441   ±   102' 

103  1  35 

152  1  36 

203  t  68* 

Imm  Hal 

30 

425  ±  68' 

98  1  40 

193  1  57* 

298  1  BO***- 

PaCOi 

7.5 

28  ±  4  1 

31  2  1  58 

33.8  1  5  8 

344  1  33 

15 

34  ±  45 

37.4  13  3 

37  8  1  5  4 

36  6  1  6  0 

{mmHg] 

30 

34  ±  47 

36.2  1  3  1 

41  2  1  58 

36  4  1  3  6 

c.„ 

7.6 

31  7    ±  8.0* 

143    ±  32 

144    1  2  3 

14  5    130 

[mU 

15 

27  1    1  6.1' 

17  2    ±  3  4 

20  3    1  5  0* 

22  8    1  5  8" 

cm  H,01 

30 

25  0    12  7' 

156    ±33 

17  6    1  3  5' 

22  8    1  3  4'- 

Post  hoc:     within  group.  S  p  ^  0  OS  vs  Injury.  '  p  <  0.05  vs.  Below  LIP 

across  groups  *  p  <  0  05  vs  all  stages,  dose  7  5  mLl.g.'BW;  «  p  <  0.05  vs.  Below 
LIP.  dose  15  mL.  J  p  ■  0  05  vs  Above  LIP.  dose  15  mL 
Conclusion:  The  response  to  PEEP  above  the  LIP  is  dose  dependent  and 
improves  gas  exchange  and  airway  mechanics  at  moderate  to  high  doses  ot  PFB 
(>  15  mL/ltg/  body  weight) 

[1]  Fujino  Y.  Kirmsc  M.  Hess  D,  Mang  H.  Kacmarek  RM  Relationship  between  fill-volume 
during  partial  liquid  ventilation  and  the  lower  inllection  pomt  on  a  static  pressure  volume  curve 
Am  J  Resp.  cm  Care  I997;I55  A74S 
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NEGATIVE  EXPIRATORY  AIRWAY  PRESSURE  (NEAP)  AND  TRACHEAL 
GAS  INSUFFLATION  (TGI)  IN  COMBINATION  AUGMENTS  C02 
ELIMINATION  MORE  THAN  TGI  ALONE.  Takahashi  T,  Adams  A,  Bliss  P, 
Loqid  R,  Manni  J.  University  o1  Minnesota-St.  Paul  Ramsey  Medical  Center. 
St.  Paul.  MN.  Background:  A  fresh  gas  flowing  from  a  catheter  positioned  in 
the  trachea  has  been  shown  to  flush  C02  from  anatomical  and  mechanical 
deadspace  dunng  the  expiratory  phase  The  subsequent  inspiratory  phase 
then  causes  less  C02  rebreathing.  As  reported  in  clinical  studies.  TGI  can 
cause  -15%  reduction  in  PaC02.  NEAP  v»as  used  in  the  1950's  to  counter 
the  adverse  effects  of  positive  pressure  ventilation  on  the  cardiovascular 
system.  NEAP  was  abandoned  due  to  its  polential  tor  airway  closure.  With 
currently  available  microprocessing  and  solenoid  technology,  it  may  be 
possible  to  phase  NEAP  to  support  the  cardiovascular  system,  reduce  mean 
lung  volume  or  accelerate  C02  elimination  without  causing  airway  closure. 
We  developed  a  microprocessor  dhven,  double-solenoid  system  to  deliver 
TGI.  NEAP  and  TGI-NEAP  combined  to  evaluate  their  respective  effects  on 
C02  elimination  during  selected  portions  of  expiration.  Methods:  In  5 
paralyzed,  sedated  mongrel  dogs  we  applied  the  TGI-NEAP  system  via  2 
rigid  catheters  positioned  one  centimeter  above  the  carina.  Catheter  (lows 
were  +9  L/min  lor  TGI  and  -9  Lymin  for  NEAP  dunng  phasing  combinations  ot 
TGI  and  NEAP  .  We  monitored  arterial  pressure,  PAP,  cardiac  output,  Pao, 
Ptr,  Pes,  inductance  plethysmography  (IP)  and  ABGs  via  an  indwelling 
catheter  (Paratrend  7).  End  expiratory  lung  volume  was  maintained  constant 
by  adjusting  PEEP  while  guided  by  IP.  Results:  PaC02  reduction  was 
greatest  in  three  phasing  combinations:  TGI-NEAP  combined  during 
exhalation  (-12%).  TGI  in  the  second  halt  of  exhalation  (25%)  and  NEAP 

first  half-TGI  second 
half  of  exhalation  (■ 
46%).  (Figure 
PaC02  vs.  Time  in  10 
min  increments)  NEAP 
had  a  lesser  effect  on 
C02  elimination  than 
TGI.  Overall,  NEAP 
was  effective  m  early 
exhalation  while  TGI 
was  more  effective  in 
late  exhalation.  Lung  volume  excursion,  as  measured  by  IP.  was  observed 
to  increase  during  early  NEAP/late  TGi.  In  this  setting,  no  evidence  of  airway 
closure  was  observed.  Conclusions:  NEAP  had  a  role  in  C02  elimination 
that  was  phase  specific  and  less  than  TGI.  We  speculate  that  a  combination 
ot  early  NEAP-lale  TGI  is  additive  due  to  their  different  mechanisms  ot  action 
and  that  minute  ventilation  is  increased  by  this  combination.  Supported  b  y 
SCORHL50512.  OF-97-139 


EFFECT  OF  INTERACTIONS  BETWEEN  TRACHEAL  GAS  INSUFFLATION 
CTGI),  MECHANICAL  VENTILATION  AND  TOTAl^PEEP  ON  PaCOj  IN  ARDS 

Edear  Deleado.  RRT.  Adelaida  Miro,  MD,  Leshe  Hoffman,  RN.  PhD.  Fred  Tasota,  RN, 
Michael  R.  Pinik>',  MD  [>epartraents  of  Respiraiory  Care.  Anesthesiology  &  CCM,  and 
School  of  Nursing,  University  of  Pittsburgh  Medical  Ccnler.  Pillsburgh,  PA.  1 52 1 3 

TGI  flushes  Cd  from  the  anatomical  airways  and  decreases  dead  space  veniilaiion. 
However.  TGI  m  conjimction  with  mechanical  ventilation  (MV)  results  in  the 
development  of  auto-PEEP  leading  to  an  increase  in  total-PEEP  (PEEP™,  -•-  auto-PEEP). 
As  (olal-PEEP  increases.  COj  elimination  is  reduced  as  a  result  of  the  increase  in 
alveolar  deadspace.  The  final  effect  on  PaCO-  depends  on  the  interactions  between  TGI, 
MV,  and  total-PEEP    Thus,  we  sought  to  measure  the  effects  of  TGI  on  total-PEEP  and 
(Xh  elimination  during  volume  and  pressure  control  ventilation  in  patients  with  ARDS 
METHODS  TGI  catheter  was  placed  2  cm  beyond  the  distal  up  of  the  endotracheal  mhc 
with  flow  rales  of  0  and  10  Umin    Peak  airway  pressure  (Peak  Paw)  was  measured  at 
the  proximal  end  of  the  endotracheal  tube.  Minute  volume  (Vg  >  was  derived  using 
respiratory  inductive  plethysmography  (RIP),  Group  I A  (n=4)  volume  control 
ventilation  with  PEEP,„  constant.  Group  IB  (nM)  pressure  control  ventilation  (PCV) 
with  PEEP«  constant,  Group  2  (n=5)  PCV  with  PEEP™,  decreased  lo  maintain  total- 
PEEP  constant-  Data  were  collected  at  the  end  of  each  30  minute  experimental 
condition. 


TGI  (L/min ) 

Group  lA 
0         10      0 

Group  IB 
0        10        0 

0 

Group  2 
10         0 

Peak  Paw  (cm  H^O) 

Vb(L) 

Total  PEEP  (cm  H3O) 

PaCOi  (mm  Hg) 

40.1    4«.l     41.2 
91      93      94 
14  9    20  9     14  9 
46  3    44  8     47  8 

423    430     42.1 
10  1      8.6     10.0 
125    168     12.5 
60  3    58  3    60  8 

39  1 
114 
11  3 
65.4 

38.5      409 
113      11.9 
11.3      114 

5T6'     67.2 

*P<  0.05  when  compared  to  zero  flow 

CONCLUSION  1  TGI-induced  increase  in  auto-PEEP  inhibits  the  ability  to  decnase 
PaCOj  due  10  its  effect  on  total-PEEP  and  Vj  2  Decreasing  PEEP,.«  during  TGI  will 
keep  total-PEEP  constant,  resulting  in  a  lower  PaCO:  for  a  constant  Vb. 
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CASE  STUDY  OF  VENTILATOR  GRAPHICS  AS  AN  ADJUNCT  TO  LIQUID 
VENTILATION  IN  PREMATURHS    Raymond  Mallo>  BS  RRT.  Willi.im  Biicher  RRT, 
John  Hmberger  BS  RRT.  Hcrbcn  Piilrick  MD.  Ja>  Greenspan  MD  Dcparlnicnis  of 
Pulnranan'  Care  and  Neonaiolog>.  Thonias  JclTcrson  University  Hospiial.  Inc.  Philadclphin 
PA 

Background:  Prematures  with  sc\crc  RDS  have  been  studied  on  liquid  venulation  as  a 
national  siudv    When  liquid  ventilation  has  been  usedL  frequent  rcfillmp  is  required  (up  to 
Q  hour)    Filling  has  been  based  on  chest  x-ra>s.  endotracheal  lube  meniscus,  and 
imcrmillcnl  pulnionar>'  function  testing    Hypotheais:   We  wanted  lo  determine  if  real-time 
ventilator  graphics  of  pulmonarj  function  change  before  and  after  refilling  the  liquid  for 
ventilation  of  (he  lungs  of  a  premature    Methods:   In  this  case  study,  the  premie  was 
ventilated  with  the  Bear  Cub  750  including  the  real-lune  graphics  package    Wc  monitored 
Ihc  prcmic  before  refilling  and  aAer  refilling    PressureA'olume  Loops  (graphical 
rcprcseulauoii  of  PFT  values)  were  primed  out  as  shown  below    RcKultit:    llic  flgures 
represeni  Pres^ni re/ Volume  Loops  of  a  premie  on  liquid  veniilauonjust  before  refilling  the 
lungs  (Pre-Fill)  and  then  just  after  refilling  the  lungs  (Post-Fill)    For  these  two  separate 
fills.  5  CC  was  used  in  the  first  and  H  cc  was  used  m  the  second 


t 

S""     5  CC  to  Fill 

Pre-Fill       PoH-Fill 

to 

> 

?»•       8  CC  to  Fill 
Pre-Fill        Post-Fill 

• 

ft          ••          11          n          n    orttiO 

o 

h         -         nf        "'        "   "^ 

Conclusions:  In  this  case,  change  can  be  appreciated  in  the  PrcssurcA/olume  Loops  with 
rcnihiig  dunng  liquid  ventilation    Changes  include  both  change  in  the  area  of  the  curve 
and  slope  of  the  curve    Wc  have  not  vci  done  quaniiuuve  measures,  but  graphics  alone  will 
help  bedside  clinicians  determine  when  refilling  is  nccessar>'.  The  appIic^Uon  of  graphics 
may  also  play  an  important  role  in  surfaciani  or  bronchodilaior  dclivcr> .  endotracheal  lube 
placement,  and  endotracheal  lube  Icik  managemcni 
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INITIAL  EXPERIENCE  WITH  A  RAPID-RESPONSE  ECMO  SERVICE 
Lynne  K.  Bowet,  RRT.  Peter  Beta.  RRT,  John  t.  Thompson.  RRT. 
John  H.  Arnold,  MD.  Chiltjren's  Hospital,  Boston,  Massachusetts 

BACKGROUND:  Extracorporeal  membrane  oxygenation  (ECMO)  has  been 
available  in  our  institution  since  1984.  Beginning  Z/96,  we  modified  our 
ECMO  circuit  in  order  to  provide  a  rapid-response  ECMO  service  capable  of 
supporting  patients  during  cardiopulmonary  arrest.  We  report  our  initial 
experience  with  this  service  from  2/96-5/97.  METHOD:  A  pre-assembled 
ECMO  circuit  capable  of  supporting  patients  up  to  20  kg,  is  maintained  in 
our  PlCU.  The  circuit  includes  a  silicone  membrane  and  roller  pump  and  is 
C02/vacuum  primed.  Upon  activation  of  the  rapid-response  ECMO  service, 
the  circuit  is  prepared  with  a  crystalloid/albumrn  prime  and  is  ready 
within  20  minutes    If  time  permits,  the  circuit  is  further  primed  with 
blood  products,  otherwise  initiation  of  ECMO  proceeds  with  a  crystalloid 
prime.  ECMO  support  is  established  by  a  veno-artenal  route  either 
transthoracically  or  via  neck  vessels.    Respiratory  therapists,  trained  m 
the  establishment  of  ECMO  support,  provide  24  hour  coverage  for  this 
rapid-response  ECMO  service.  A  new  ECMO  circuit  is  assembled  every  7 
days  rf  the  system  is  unused.  RESULTS:  The  rapid-response  ECMO  service 
was  activated  24  limes,  in  6  different  hospital  locations,  and  with  a 
response  time  of  <  20  minutes.  Nine  patients  recovered  without  needing 
ECMO.  Fifteen  patients  required  ECMO.  8  of  which  required  cardiac 
compression  throughout  the  cannulation  procedure  Diagnoses  included 
cardiac  failure,  congenital  diaphragmatic  herma  and  sepsis.  The  median  age 
was  6  weeks  (1  day-4  years)  and  the  median  weight  was  4.0  kg  (2.4-1  5 
kg).  The  overall  survival  rate  was  67%  (10/15).  Additionally,  emergent 
ECMO  was  requested  for  6  patients  weighing  >  20  kg.  DISCUSSION: 
Historically  m  our  institution,  the  decision  to  initiate  ECMO  has  been 
elective,  and  FCMO  has  been  staffed  by  respiratory  therapist  with  an  on- 
call  system.  We  have  found  the  implementation  of  a  rapid-response  ECMO 
service  feasible.  The  favorable  survival  rate  may  be  attnbuted  to  the 
availability  of  the  rapid-response  ECMO  service   Future  considerations 
will  center  on  investigating  different  technologies  to  expand  our  rapid 
response  ECMO  service  lo  include  patients  >  20kg.  Additionally,  infection 
control,  cost -effectiveness  and  long-term  patient  outcome  need  to  be 
evaluated. 
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If  you've  been  holding  your  breath 


waiting  for  a  "smart"  ventilator 


that  automaticallv  adjusts  to  your 

patient's  changing  needs, 

you  can  let  it  go  now. 


J 


The  Venturi'"^  Ventilator  by  Cardiopulmonary  Corp. 
meets  today's  clinical  challenges  and  is  designed 
to  elevate  the  standards  of  ventilatory  care.  The 
system  combines  proven  technologies  with 
advanced  engineering,  patient  focused  "smart" 
software  and  innovative  pneumatics  to  make  it 
unique  among  ventilators. 

The  Venturi™  provides  the  most  advanced  features 
available  today.  Variable  Pressure  Support 
modalities  and  the  Venturi's  "smart"  software 
continuously  adapt  to  the  patient's  ever  changing 
breathing  demands,  assuring  ventilation  at  the 
lowest  possible  pressure.  The  Patient  Simulator 
actually  allows  the  clinician  to  evaluate  the  effect  of 
proposed  changes  to  ventilator  settings  before  they 
are  applied  to  the  patient.  Exhalation  Assist 
helps  the  patient  overcome  ainway  resistance  and 
achieve  a  more  rapid  and  complete  exhalation. 
Plus,  the  advanced  monitoring  system  includes  a 
full  color  integrated  graphics  display  and  pressure- 
sensitive  touchscreen  which  provides  real-time 
patient  data. 

This  is  the  Venturi™  Ventilator,  the  new  generation 
of  ventilator  technology. 

For  more  information,  call  us  at  800-337-9936. 
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Take  A  Step 


Into  The 


Tek'factor  leads  the  way  with  a 
c()mi)rehensive  faniih  of  systems  for 
paperless  polysomnography,  digital 
EKG  and  long  term  monitoring. 
Look  to  Telefaetor  for  exciting  new 
polysomnography  products  in  1997: 

Twin  W indows  95/NT'"  review 
software.  lUin  provides  a  single 
platform  for  re\iew  of  all  Telefaetor 
recordings,  now  including 
com|)rehensive  modules  for  sleep 
re\iew  and  scoring,  automated  analysis, 
and  report  generation.  I  se  T\vin  on 
your  own  computer,  or  as  part  of  a  full- 
featured  workstation. 

Review  and  Scoring  Keypad. 
Our  updated  ergonomic  keypad, 
with  new  keys  and  functions,  makes 
re\iewing  sleep  recordings  more 
comfortable  and  efficient. 

Portable  recording  with  DEEG  Lite, 
featiM'ing  portable  Nite  Lite  for  sleep 
recording  or  Micr()Sz,\(;  for  epilepsy 
monitoring.  Our  portable  systems 
c;ui  travel  home  with  your  jiatienls, 
or  to  satellite  labs  and  other  off-site 
locations.  .Ml  data  can  be  analyzed 
using  Twin  or  other  Telefaetor  review 
systems. 

At  Telefaetor,  we  offer  inno\ati\e 
technology  backed  by  years  of 
experience  in  neiu'ophysiologic 
instrmnentation.  Call  today  and  let  us 
help  \()u  take  a  step  into  the  future. 


TELEFACTOR 

Neurophysiologic 
Instrumentation 

1 094  New  Dehaven  Ave. 

W.  Conshohocken,  PA  19428 

Phone:  610.825  4555 

Fax  :  610.941,0348 

Sales:  800,425.3334 


Telefactor/Europe 

Buitenkant  7 

8011  VHZwolle 

The  Netherlands 

Phone:  31.38.4,231724 

Fax:  31.38.4.231152 
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THE  FINANCIAL  IMPACT  OF  A  SMOKE  FREE  POLICY  IN  RESTAURANTS 
Qary  Brown  BA  RRT.  Jon  Gietzen  BS  RRT,  North  Oakou  Sute  University'  MenlCare 
Rfispirator>'  Care  Program.  Fargo  ND  58122 

btfrodiKtUtt:  to  our  region,  approximately  80*  of  the  population  are  nonsmokers.  The 
general  population  in  our  area,  and  we  expect  naboowjde.  has  a  good  understanding  of  the 
hazards  of  smoking  and  second  hand  smoke  In  spile  of  an  understanding  of  these  hazards, 
many  restaurxnls  are  reluctant  to  change  tbcu  smoking  poUcy  based  on  a  percepuon  of  the 
potentuil  lost  revenue  from  implementing  a  snxA:e  fnse  environment 

Hypottoeis:  There  would  be  no  difference  in  revenue  after  implementation  of  a  smoke-free 
enviramneot  in  re&Iauruits  or  bars. 

MethDda:  Respirator)'  Car«  students  frtMn  our  1995  and  1996  classes  surveyed  every 
resUurant  or  bar  which  served  food,  m  our  community  of  approsimatcly  80.000  for  two  years 
in  sequence.  Consent  was  tmpUed  by  those  restaiirant  managers  who  completed  a  short 
branchmg  phone  quesooimaire.  This  quesboimaire  dealt  with  demograf^c  infotmaDoo  and 
questKns  regardmg  tbe  rcsUtirants  smoking  policy 

Reci^:  A  totaJ  of  167  (96*1  out  of  174  possible  restaurants  and  bars  which  served  fiaod 
partKipated  m  the  1996  study  Tbe  prevakoce  of  smoke  free  restaurants  increased  4*  id  one 
year  between  tbe  1995  {35«  smoke  free)  and  1996   (39%  smoke  free)  surveys 

YES  NO 

1.  Do  you  allow  smoking?  |  If  yes  go  to  questions  2,  3.  4, 

if  No  go  to  questions  5,  6,  7| 

2.  If  allow  smcdong  do  you  have  separate  sections'? 

3.  If  you  have  separate  sections,  do  you  have  barriers'' 

Those  responding  "Yes",  generally  considered  a  half 
wall.  ventiUled  walls,  or  plants  as  a  smoking  barrier. 

4.  Have  you  considered  a  smoke  free  pc^cy? 

The  most  frequently  cited  reason  for  ikx  unplmeoting 
a  smoke  free  policy,  was  tbe  possibility  of  reduced 
revenue  by  noC  offering  a  smoking  option  to  patrons, 

5.  If  you  have  implemented  a  no  smoking  pohcy.  how  many 

months  have  you  been  smoke  free?  (23  +/-  13  mootfas] 

6.  Would  you  consider  a  return  to  a  smoking  pt^cy? 

7.  How  has  a  smoke  free  pohcy  mq»cted  business? 

100%  of  respondents  (n  =  56)  expenaiced  no  measureaWe 
difference  m  revenue,  several  citing  an  unanticipaied  increase 
m  revwiue.  mostly  from  traffic  from  parents  with  small  children. 

CaDclaskjoB:    We  found  smoke  free  restaurants  are  becommg  more  prevalMit-  Responses  to 
questions  ffi  indicaie  inadequate  separation  of  tbe  sections  by  any  physical  or  enviroomental 
barrier,  smce  smoke  is  ao  airborne  aerosol,  they  are  providmg  a  nonsmokmg  secbon  in  name 
only.  The  most  frequently  cited  reason  for  not  implemetmg  a  smoke  free  pohcy  was  concern 
regarding  tbe  impact  on  re  --cnue.  Implementation  of  a  sm<^  free  pohcy  does  not  appear  to 
negsDvely  impact  revenue  and  m  some  cases  an  increase  in  revenue    We  conclude  more 
restaurants  would  favorably  ccmsider  a  change  to  a  smc*e  free  pohcy  when  they  see  revenue  is 
Dot  negatively  impacted.  More  research  is  indicated  to  further  define  the  trend  in  restaurant 
smoking  policy  and  it's  effect  on  revenue. 
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102(61%)  65(39%) 
93(91%)  9(09%) 
44(47%)     49(53%) 


41  (44%)     52(56%) 


8(12%)     57(88%) 


FOUR  YEAR  PROSPECTIVE  STUDY  OF  LUNG  FUNCTION  IN  COLLISION 
REPAIR  WORKERS 

Dnnna  M'^parlro  BS  RRT.  Jon  Gictzen  BS  RRT.  Bame   March  MD,  Judy  Schloss  BS 
RRT,    Wendy  Schumacher  BS  CRTT.  North  Dakota  State  Umversity  /MentCare 
Respiratory  Care  Program.  Fargo.  NT)  58122 

Purpoae:  Di-isocyanates  (DF).  which  can  cause  tx-cupational  lung  disease,  are  found 
m  many  products  used  m  the  coUisitm  repair  industry.  Collision  repair  workers 
(CRW)  are  eitposed  to  varying  levels  of  Dl  dependent  on  equipment  m  use.  shop 
ventilation,  and  volume  of  repairs  in  progress.  We  hvpotbesued  a  CRW  who  smoked 
(Smk)  would  have  a  worse  PPT  than  tbe  CRW  who  did  not  smoke  (NooSmk),  or  from 
the  CRW  who  had  smoked  previously  but  had  now  quit  (QuilSmk)    We  previously 
found  no  difference  in  PPT  m  Smk  vs  NcmSmk  vs  the  general  pc^xilaCioD.  We  report 
tbe  results  of  a  4  year  study  of  PFT  m  CRW's, 

Metboda:  We  tested  38  CRW  volunteers  twice  with  a  four  year  mterval  between 
tests   Consent  was  implied  by  participation  m  testmg-  We  used  a  PFT  machine 
calibrated  to  meet  ATS  guidelmes-    Otkc  a  proper  FV  loop  was  obtained,  the  test  with 
tbe  higbesl  value  for  FVC  and  FEVl,  was  reported  for  analysis 

Residta:  Data  was  analyzed  usmg  ANOVA  utilizmg  Statistu  software.  Sigmficance 
was  to  occur  with  a  p  <  .05. 

NonSmk  n  =  2I     Quit  Smk  n=  II 

Age  (jTs)  4L6±  8.7  48  4±10 

Hl(ins)  70.7±  2.8  70.4±2.6 

WtOhs)  199±29.0  I91±295 

picyrs  I6.2±16.8 

CRWyrs  I8.8±l0.5  20±7.9 

FVC(I)    Imtial      5.05±.90  4.85±1.25 

FVC   4yr  S,I5±.84  4.89±r26 

FEVl(l)  Imtia]     4.06±.69  3.84±.97 

FEVl  4yr  4.I9±.81  3.89±,91 

FEV%  Initial        ,80±.05  .78±.05 

FEV%  4yr  81  ±  08  80±.06 

CoDchnKma:  Tlie  lung  related  eftects  of  di-isocynate    can  range  from 
hypersensitivity  poeumofiitis  to  chronic  asthma.  Others  have  demonstrated  an 
increased  rate  of  FVC  loss  id  CRW  who  have  smoked  when  compared  to  nonsmoking 
CRW.'  The  subjects  we  studied  are  from  a  rural  state  wbere  tbe  only  significanl 
factors  affecting  lung  function  would  be  smokmg  history  and  occupation.  We  found  do 
sigmficant  difference  in  lung  fuacnon  of  tbe  two  populatiotis.  However,  continued 
study  of  the  CRW  is  still  indicated  due  to  tbe  e:tposure  nsk  of  this  eDvirooment. 

1.  Tomimg.  elal.  Am-J-bd-Med.   1990.17(3);299-310 
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Smk  n  =  6 

P 

42.2±7_8 

.13 

69.2±32 

.49 

188±27-0 

65 

28-7±17.6 

— 

23±9.9 

.59 

4.92±l.l8 

.87 

4.89±1.33 

.76 

4.0I±1.I4 

78 

4.09±1  24 

68 

.83  ±.05 

.26 

.83  ±.05 

.70 

HIGH  FREQUENCY  VENTILATION  IN  A  CASE  OF  SEVERE  ATHROGRYPOSIS 

MULTIPLEX  CONGENITA.  Steve  Sittig.  RRT,  Pediatric- Perinatal  Specialist,  Scott 
LcBard.  M.D.,  Mayo  Eugcnio  Litta  Children's  Hospital,  Rochester  ,  Minnesota 

Introduclion:   In  this  case  study  we  describe  how  we  utilized  the  Sensonnedics  3 100  high 
frequency  ventilator  in  the  postoperative  management  of  a  36-kg,  I6-ycar-oid  male  with 
severe  athrogryposis. 

Q^^c.  Summary:  The  patient  was  admitted  for  ontenor/postcrior  fiisian  for  progressive 
scoliosis,  A  chest  x-ray  prior  lo  surgery  showed  a  1 00°  curvature  of  the  spine.  Pulmonary 
function  tests  revealed  a  total  lung  capacity  of  46%  and  an  FEV,  of  32%.  He  initially 
underwent  anterior  exposure  of  the  thoracolumbar  spine  for  multiple  diskectomies  (10).  He 
was  maintained  postop  on  conventional  ventilation  without  complications    On  hospital  day  8, 
he  underwent  posterior  fusion  with  instrumcncition  requiring  2  right-sided  chest  cubes  and  1 
on  the  left.  Postop.  he  was  initially  returned  to  his  preoperative  ventilation  scnings  of  SIMV 
14.  V,  450  mL,  PEEP  7  cm  H,0.  but  requu^d  80%  FiOi-  Peak  airway  pressures  were  noted 
to  be  over  50  cm  HjO;  therefore,  the  ventilator  was  changed  to  pressure  control  assist  control 
rate  14.  peak  inspiratory  pressure  (PIP)  38.  inspiratory  lime  (IT)  1.5  sec.  PEEP  8  cm  HjO. 
mean  airway  pressure  (MAP)  22,  and  FiO,  of  80%.  I>elivcrcd  Vj  was  450  mL.  Five  hours 
poslop,  a  chest  x-ray  showed  a  right-sided  pneumothorax.  The  anterior  right  chest  tube  was 
repositioned  with  resolution  of  the  pneumothorax,  As  compliance  increased,  the  PIP  was 
weaned  to  32  cm  HjO  with  a  delivered  Vy  of  480  mL.  PIP  was  continually  monitored  and 
adjusted  to  maintain  delivered  Vy  of  around  440  mL.  Twelve  hours  postop.  the  delivered  Vj 
and  SaOj  dropped  significantly    A  repeat  chest  x-ray  showed  a  large  left  pneumothorax 
requiring  a  second  left-sided  chest  tube    At  this  point,  he  was  placed  on  high  frequency 
ventilation  via  Sensormcdics  3100.   Initial  settings  were  FiOi  1.0.  amplitude  delta  p  of  80  cm 
HjO.  MAP  30  cm  H^O  ,  frequency  7  Hz.  and  IT  40%    The  fir^t  artenal  blood  gas  showed  a 
pH  7.28.  PCOj  85.  PaOj  63.  with  a  correlating  TcPCOj  of  87.  The  frequency  was  decreased 
to  5  Hz  and  the  IT  lo  50%  to  increase  minute  ventilation.  The  TcPCOj  decreased  from  82  to 
67,  Initial  chest  x-ray  on  HFO  showed  total  resolution  of  the  bilateral  pneumothoracics  with 
moderate  right  lower  lobe  (RLL)  consolidation.  A  bronchoscopy  was  done  on  day  3  of  HFO 
ventilation;  no  mucus  plugs  were  noted.  He  was  then  placed  with  the  left  side  down  to  aid 
right  lung  reexpansion  with  successful  results.  For  12  days,  he  was  maintained  on  HFO, 
adjusting  settings  to  3  Hz,  delta  p  80,  MAP  24  cm  H,0,  50%  IT.  and  65%  FiOj.  In  order  to 
remove  sedation/paralytic  agents  and  allow  spontaneous  respiration,  he  was  placed  on 
pressure  control  AC  48,  PIP  28  cm  HjO,  PEEP  7cm  H,0,  IT  of  0.5  sec  and  70%  FiOj    He 
tolerated  the  transition  with  acceptable  ABGs.  He  underwent  a  tracheostomy  on  postop  day 
21  to  facilitate  weaning.  His  pulmonary  mechanics  slowly  improved,  and  on  postop  day  33, 
he  was  changed  to  volume  ventilation    Slow,  conventional  weaning  progressed  as  he 
improved  On  day  89.  he  was  transferred  to  the  gencr^  pediatric  floor  on  a  35%  trach  collar. 

Discussion:  In  this  case  study,  we  reporl  the  successfiil  application  of  the  Sensorraedics 
3100  in  a  difficult-to-manage  ventilator  patient  with  a  restrictive  lung  component-  While  the 
Sensormcdics  was  initially  limited  to  patients  under  35  kg.  documented  cases  of  successful 
management  over  this  weight  are  being  reported.  Due  to  the  unique  pathology,  recurrent 
airleak,  and  patient's  size,  we  felt  this  case  lo  be  worth  reporting. 
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A    SURVEY    OF    ASTHMA    CARE    AND    EXPERIENCE    IN    DAYCARE    AND 

PRESCHOOL      CENTERS 

TLmo^hv  R    Mvers.  RRT.  Carolyn  Kercsmar  MD.  Thomas  Kalistrom.  RRT.  and  Robcn  Chatbum 

RRT.  Rainbow  Babies  &  Childiens  Hospital  and  <^asc  Western  Reserve  Urn  ,  Cleveland,  OH 
lolroductlon:  There  have  been  many  programs  developed  and  implemented  Ui  cither  improve  or 
mtroduce  routine  asthma  educauoo  and  care  into  public  schools  Roceri  data  reveal  incnases  in  the 
prevalence  of  asthma  in  children  less  than  five  years  old    Despite  this  data,  there  are  no  programs 
cuTTCOtiy  available  ID  address  asthma  education  and  care  in  daycare  or  preschool  faatiucs  In 
wortang  wnth  parents  of  asthmatic  children,  we  have  been  informed  of  situaUons  where  parents 
have  either  lost  or  quit  their  jofcsio  provide  daily  care  for  an  asthmauc  child,  because  either  the 
cbycarc  facility  would  noi  provide  treatments  or  the  parents  did  noi  fed  comfortable  with  the 
facility 'sespenence  10  asthma  care  Objective:  Develop  and  administer  a  survey  to  daycare 
faciliDcs  to  detefTOioe  the  need  for  an  asthma  cducsDoti  program   Methods:  A  suncy  instrriroenl 
was  developed  and  mailed  in  January  1999  to  700  Nonheast  Ohio  luxnse  daycare  andor  preschool 
faciUaes  R«buIIb:  411t' of  the  surveys  were  retunted  wiihin  a  6  week  penod  Of  the  respondents, 
97*  of  ihe  facilities  reponcd  accepting  children  with  asthma.  Twenty-ooc  perccni  of  the  centers 
have  had  a  child  cxpenencr  an  asthma  attack  at  their  faaltty.  Below  are  some  addiuonal  data  (torn 
the  survey  (listed  as  '^  respondents  rounded  to  nearest  wh^^lc  number). 


Xii 

IlQ 

Centers  providing  rouune  irtaunenLs 

47 

48 

Ceniepi  providing  treatment  for  symptoms 

43 

48 

CenlePi  willing  to  pfDvidc 

treatments 

with  proper  training 

73 

II 

Centers  aware  of  asthma  signs 

and  symptoms 

61 

II 

Centers  awan;  of  potentiai 

asthma  tjiggere 

57 

15 

EtpcrleDce      Level 

NODC 

Som 

Centers  familiar  with  asthma 

medications  and  use 

34 

.58 

Centers  familiar  with  dclt^ 

er> 

devices  and  use 

23 

67 

sminj      » 

Enrolltct 

% 

M 

UUDHtl 

Rural            11 

0-15 

3 

U 

Suburtxm     70 

16-30 

8 

1-5 

Urban           19 

31-50 

24 

<vl5 

>  50 

65 

>15 

6 
71 
12 


28 
Very 


10 

a».v    fhrs.l  * 

(M  32 

4-6  11 

6-10  57 


unknown       9 
ConclualoD:  Davcare  faciliucs  are  coof  runted  with  an  increasing  number  of  children  with  asthma 
IQ  their  faciUues,  Less  than  50*  of  the  facitines  responding  prtwide  treatment  to  asthmatic 
children  Despite  low  percentages  in  treaDtients  administeiwl,  ejtpcnence  or  asthma  educanoo.  97% 
of  these  fanlitjcs  accept  children  with  asthma  From  this  survey's  data,  there  appear?  ID  be  a  need 
for  an  asthma  program  diiecled  tiiwanjs  daycarc/prractiool  programs.  A  program  is  cunenlly  being 
developed 
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Histaping  the  beaten  path  allows  our  employees  to  enjoy 
the  ainenities  aiul  beauty  ot  Alaska  aiul  the  oyiportunitv  to 
serve  in  our  major  fai  ililies  in  Anchorage.  .\11  around  oiu 
facilities  you  will  find  an  abundance  of  activities  tor  tlie 
outdoor  enthusiast  including  skiing,  fishing,  hiking,  hunting, 
and  camping.  Take  a  chance  and  explore  this  opportunity 
on  your  path  to  excellence: 

Pediatric  &  Adult  Respiratory  Therapists 

To  (|ualitv  von  must  be  certified  or  registered  by  the  National 
Board  of  Respiratory  Clare,  possess  current  BLS.  and  obtain 
ACLS,  PALS/NRP  U^aining  within  first  year  of  hire.  An  .Associate's 
degree  in  Respiratory  Care  and  one  year  of  experience  as  a 
respii-ator\  ilierapisl  is  preferred. 

At  I'linidence  Health  .System  in  .\Iaska.  becoming  part  of  our 

family  also  means  sharing  in  our  generous  l)en<fits  and 

compensation  package.  Please  send 

vour  resume  to:  Linda  Duwa  RN. 

Human  Resource  Services. 

Providence  Health  System  in  Alaska. 

RClOOl,  PO  Box  196604,  Anchorage. 

,\K  99519-6604.  Ph(907)  261-3061. 

Fax  (907)261-:{609.  AA   KOK 
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A    SCORING    SYSTEM    FOR    PKDIATRIC    ASTHMA    IMPROVES 
APPROPRIATK    ICL    ADMISSION    RATF 

Iinn>tl)Y  P-  My^'rs.  RRT.  Carolyn  Kcrcsmar  MD  and  Roben  Chaibum  RRT. 
Rainbow  Babies  &  Childrcns  HospiLal  and  Case  Western  Reserve  University.  Cleveland.  OH, 
Al  our  facilily.  appropruic  pediatric  intensive  care  unit  (PICLO  admissions  for  status  asthmaucus 
arc  paticnu  that  require  aerosols  more  frciiucnlly  than  Q2H.  Patients  treated  less  frequently  are 
admillcd  to  general  divisions.  Al]  poUenis,  regardless  of  sctung.  are  placed  on  an  inpabent  care 
path  when  treatment  reaches  Q2H-  Admission  scuing  is  based  on  the  subjective  impression  of  the 
emergency  department  (ED)  attending  physician.  A  retrospccuvc  analysis  of  280  consccuuve 
admiisions  from  the  ED  indicated  that  226  division  admissions  ( 100%)  were  appropriately  placed. 
Of  the  54  PICU  admissions.  29  were  appropriate  (54%)  and  25  were  uuppropnatc  (46%).  Our  data 
show  inappropnaicly  admits  to  the  PICU  fiom  the  ED  have  the  same  average  length  of  stay  (LOS) 
as  patients  admnicdioL>urdivLSions  (1.9  days  vs.  1.8  days,  p^  9999).  The  average  cost  difference 
is  SI.858  /  patient.  Objective:  To  determine  if  an  asse-^ment  based  ED  scoring  system  can 
make  more  appropriate  PICU  admissions  for  children  in  status  asthmaiicus  than  the  currcni 
Sub;ccuvc  admission  method.  Participants:  All  children,  ages  1-16,  consecutively  admiucd  to 
our  hospital  from  the  ED  over  5  months.  Methodology:  All  patients  were  treated  using  an  ED 
asthma  care  path,  consisung  of  siandanj  assessment  cnicna  (whccTc.  air  exchange,  accessory 
muscle  usage,  pulse  oximetry  and  respiratory  rate)  and  set  treatment  intervals  (Q20  minutes). 
Patients  that  failed  lo  respond  to  treatment  were  admitted  after  receiving  6  acnasol  ueatments  or 
continijous  aerosols  for  one  hour  Admil  destination  wis  determined  by  the  ED  attending 
physician.  For  this  study,  a  numerical  sainng  system  was  invcnicd  based  on  weighted  assessment 
cntcna.  Scores  were  based  on  each  patient's  first  and  lasi  ED  assessments.  Receiver  opcnUing- 
characicnstic  curves  were  plotted  lo  determine  the  threshold  value  thai  best  discriminated 
appropnaic  divLiion  and  PICU  admissioru,  A  Fisher  Exact  test  was  used  lo  compare  the  proportion 
of  appropriate  admissions  as  they  actually  occurred  wiih  what  would  have  happened  if  admissions 
were  based  on  the  score.  Results:  A  mean  score  of  >  10.5  was  found  to  best  discriminate 
appropnaic  PICU  admission,  Supplemental  cnieria  were  an  increasing  score  (mdicaung  worsening 
despite  ircatiTicni)  or  continuous  aerosol  therapy.  A  score  of  <  10. 5  indicated  appropnate  adrntssion 
to  the  divisions-  The  objective  scoring  system  would  have  reduced  inappnDpriatc  PICT-'  admissions 
from  46%  to  20%  compared  to  the  cuneni  subjective  physician  impression  (see  below): 


226 
0 
Conclusion:  The  proposed  objective  scoring  system  is  bcuer  at  assigning  appropriate  PICU 
admissions  than  subjective  admission  decisions.  Ba.scd  on  the  average  difference  in  hospital  cost. 
the  scoring  ?)■  stem  would  have  saved  S33,444  (18  inappropriate  admits)  Wuh  an  average  of  140 
PICU  asthma  admissions  (46%  of  admits  inappropriate)  from  the  ED.  ihc  scoring  system  would 
save  appTOxiinaiely  $67,631  /  year.  A  pmspccuve  test  of  the  sy.stcm  is  underway. 
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A  CASE  REPORT:  ACUTE  ACQUIRED  BENZOCAINE  -INDUCED 

METHEMOGLOBINEMIA 

Dooim  W.  W^Bboff  B.S,  RBT.  CPFT:  Imad  Alstuiwa.  MJ>„ 

University  of  Missouri  HospitaL  Columbia.  Missoari. 

Introduction:   ToplcAl  appUcation  of  Hnrricane  Spray  containing  20% 
Bcnjrocaine  reaaNed  In  acntv  acquired  mctfaemoglobinenua. 
Ca»e  Summary:   A  65  year  old  female  i^itti  pneamunia  presented  to  the 
Medical  Intensive  Care  Unit  in  respiratory  failnre  reqairiog  intubation. 
Tbe  patient  was  prepared  for  intubation  using  two  2  second  sprays  of 
bccLTOcalne  to  the  oropharynx.   The  patient  experienced  a  lot  of  coughing 
post  intnbation  and  a  third  2  second  spray  of  benzocaine   was  given  to 
the  oropharynx.    Pre  and  post  intubation  sfdation  was  given  to  facilitate 
comfort,  totaling  4  mg  versed.  5  oiu  vaUaoL.  and  2  mg  morphine. 
Mechanical  ventHatlun  was  initiated  resulting  in  a  Sp02  of  96%  with  on 
Fi02  of  .SO.   Thirty  minutes  after  intubation  the  patient's  condition 
deteriorated  with  blood  pressure  dropping  froaa  137  59  mmHg  to 
77  SSmmHg  and  Sp02  dropping  to  85%  with  on  increased   Fi02  of  I.O. 
The  patient  looked  mncJi  more  cv<u*t*ti<:  than  Che  Sp02  indicated.  CXB 
confirmed  proper  tabe  placeaaent  and  no  pneumothorax.  1.5  L  of  noraial 
saline   in  addition  to   5  micrograms,  kg  min  of  Dopamine  and  3 
micrrograms  kg  min    of  Pobutamine  ivere  given  lu  ««*■«■  *«in  blood 
presssure.   Arterial  blood  gases  were  pH  7.44    PaC02  30    and  Pa02  260 
with  a  ntSa02  of  68%  and  Mcttigb  of  30.7%.  The  normal  range  for 
methemogiobin  is  0.1-2%.   The  arterial  blood  was  a  distinctive  purplish 
black  aniike  the  broa^nlnsh  hue  chocolate  brown  appearance  as 
reported  in  the  literature.   Methylene  bine  was  given  at  Img.  kg(75mg) 
over  a  15  minute  periofl.   ABG's  were  repeated  15  ninntes  after  infusion 
of  methylene  blue  and  were:  pH  739  PaC02  32  Pa02  209  with  a  MetHgb 
of  13.4%.   Another  dosv  of  methyleoe  bloe  was  given  ot-er  15  minutes 
with  ABG's  repeated  in  30  minutes.   The  metHgb  had  lowered  to  8.4%. 
ABG's  continued  to  show  further  lowering  of  the  Methemogiobin. 
Discussion:   There  ore  several  other  drugs  or  groups  of  chemic«ls  that 
can  cause  methemoglobinemia.   These   include  salphonomides,  nftrates* 
nitrites,  aniline  dyes,  antimalarials,  onestbetic  agents  (such  as 
prilocoine.  Udocaine,  procaine),  Vrtaoiin  K  analogues.  Resorcin. 
Phenacetin,  Chlorate.  Oapsune,  acetaminophen,   and  Naphthalene.  The 
only  drug  tliat  this  case  patient  received  prior  to  admission  to  the  MJCU 
service  was  lasix.      Beview  of  the  literature  reports    54  other    cases  of 
benzocaine  induced  methemoglobinemia  that  have  caused  serious 
osygentation  and  cardiowscnlar  compromise.   U'lthont  prior  knowledge 
of  benzocaine- induced  oaethemoglobinemla.  practitioners  can  be  cnoght 
off  guard  about  the  compromising  events  that  can  occur  from  a 
seemingly  benign  procedure. 
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HYPOTONIC  TRACHEO-BHONCHIAL  DYSKINESIA  A  NEW  LOOK  AT  AN 
UNCOMMON  RESPIRATORY  DISORDER 

Ennco  M   Meliltci  MP    "GiLseppe  Belfiore.  M  D    Govanni  Halzano.  MD  .  'Giorgto 
Chef,  M  D  .  Emilio  De  Angelis.  MD  *  Drvision  ol  Pneumology  and  Asthma  Center. 
Rehabilrtaion  Institute  ol  Campoii  M  T  (BN),  Foundation  "S  Maugeri".  IRCCS.  Italy: 
•  Depi  ol  Radiology.  Nalonai  Research  Council.  Unrverstty  '  Fedenco  w.  Napies,  ftaly 

Hypotonic  tracheobronchial  dyskinesia  (HTBD)  is  a  rather  uncommon 
(ufKJereslimated  ')  disorder  only  lew  cases  have  been  reported  in  recent  Irterature 
We  evaluated  lour  cases  ol  HTBD  through  lunctional  (Itow-volume  cun/e).  endoscopic 
(FBS)  and  computed  tomographic  (CT)  examinatton  Symptoms  of  HTBD  are  non 
specitic.  resulting  from  impaired  ventilatory  mechanism  and  mefleclive  cough  variable 
degree  ol  brealhlessness,  dyspnoea,  expiratory  wheeze,  persistent  or  abnormal 
coiigfi,  worsening  of  a  baseline  disease  By  a  functional  point  oi  view,  a  How  volume 
loop  with  signs  ol  variable  intrathoracic  obstruction  may  suggest  the  diagnostic 
hypothesis  o(  HTBD  The  expiratory  loop  is  abnormal  on  the  highest  point  ol  peak 
now  a  llallehng  ol  PEF  occurs  while  the  rest  ot  the  kx)p  may  be  atmosi  normat  Finally. 
some  Iur»clional  aspects  deserve  to  be  pointed  out:  1)  no  modificalton  occurs  m  the 
llow-volume  loop  alter  Inhalation  o(  fJ2-a9onists.  2)  normal  FEVi  and  FVC  may  be 
observed  even  rt  the  maximal  expiratory  loop  is  reduced  HRCT  and/or  multiplanar 
electronic  reconstruction  conlirmed  our  bronchoscopic  liridtngs  and  proved  lo  be 
uselui  lor  the  diagrwsis  ol  HTBD 

Key  Words:  hypotonic  tracheobronchial  dyskinesia  intrathoracic  obslnjclior  high 
resolution  oompuled  tomography 

HTBD.  hypotonic  Iractieobronchial  dyskinesia.  FBS.  liberoptic  bronchoscopy:  HRCT. 
high  resolution  computed  tomography.  PEF,  peak  expiratory  How.  FEVi.  forced 
expiratory  volume  m  i  sec    FVC.  forced  vital  capacity 
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A  No>el  Appmach  to  \  entilating  a  Neonate  During  H>perbaric  Oi>Ken  TrtatmenI:  A 
Caw  Report  R  Scott  RCP  RRT.  L  l^gga  RCP  RRT.  D  Sample  RCP  RRT,  P  Trao  MD, 
D  Bland  MB.  T  Uo  MD,  Loma  Linda  Inivcrsin  Medical  Ceotcr.  Loma  Linda.  California. 
iDtTDduction:  There  are  few  reported  cases  of  neonates  recemng  H>-pertanc  Oxygen  (HBCV  1 
ireaimeni,  and  no  known  reports  of  any  being  mechamcalh  vcniilated  dunng  this  process    We 
present  a  case  of  a  mecharucalh  venulaicd  infant  needing  adjunctive  HBO:  aflef  failing 
ccmentional  thcmpv  for  se\ere  necroti7ing  fasciitis  (NF>  and  abdominal  wall  infeaion    Case 
Safniiiar>:  A  1 2-da>  old  Caucasian  female  was  referred  for  adjuncii\c  HBO^  treatment  The 
paueni  developed  NFof  theanlcnor  abdominal  w^ll  refractorv  to  local  \\oundcare 
intravenous  (IV)  antibioacs.  and  surgical  intervention  Abdominal  complications  led  lo 
detenoration  of  the  respirators  sums,  and  the  patieni  was  placed  on  raechanicai  ventilation 
The  paueni  was  referred  for  HBO:  'O  treat  the  KF  The  standard  HBO;  ventilator  s>siem  was 
deemed  insuiTicicnt  for  the  neonates  needs    TTie  decision  was  made  lo  ha\e  a  respinitor\'  care 
praaitioner  (RCP)  maniially  venulaie  the  infant  dunng  compressions    A  L-acrdal  pediainc 
resusciution  bag  and  valve  system  was  selected  for  ventilating  the  infant  The  RCP  manually 
vcoiilaled  the  infant  dunng  the  entire  60  minute  regimen   Venulation.  vital  signs,  and 
temperature  were  monitored  dunng  each  compression    Our  patieni  underwent  22  HBO: 
treatments  at  two  atmospheres  absolute  There  was  no  complication  from  HBO;  The  patient 
received  a  2 1  dav  course  of  IV  anubiotics  and  ^subsequent  successful  abdominal  wall  closure 
DiacvMiofi:  There  has  been  considerable  expenence  m  the  use  of  mecharucal  veoulauon  m  a 
monoplace  HBO:  chamber  with  larger  children  and  adults,  but  no  knowTi  reponed  cases 
invohing  neonates  lo  our  laality.  the  Scchrut  5(X)A  vtnulaior  is  used  with  ihc  Scchiisl 
monoplace  HBO:  chamber  The  HKIA  is  a  time  cycled,  pneumalicalh  controlled  \'0lume 
limited  senlilaioi  Tidal  volume  (  Vt)  is  sei  b\-  the  inspiratory  lo  expiratory  ratio  and  flow  rate 
Tidal  \otume  is  afTected  b>  changes  in  chamber  pressure,  lung  compliance,  and  inlel  pressure 
The  following  limitations  make  the  5fX)A  difficult  to  use  with  neooalcs    compression  and 
decompression  significanlly  alter  Vi ,  the  inspimionr  lime  is  limited  to  *  1  sec,  the  accuracy 
of  the  turbine  style  spirometer  is  insufTicicnt  These  condiuons  challenged  us  to  de\"elop  an 
alternative:  method  10  \enlilale  our  patient  Thomhs  ci  al  suggested  manual  \cnliIaliOD  as  a 
method  lo  effectn'eh  ventilate  an  infant  undergoing  HBO:  treatment  We  chose  to  place  a  RCP 
in  the  chamber  to  manuaih  ventilate  the  infant  The  RCPs  provided  effedne  ventilation. 
maintain  airwav  patenc> .  and  assessed  the  pauent's  chmcal  sialus  throughout  each 
compression  Monilonng  tools  were  limited  Maintaining  a  neutral  thermal  enMromnenl  was  a 
major  concern  Cotton  blankets  were  used  to  conser\e  bod>  heat  and  reduce  con\'ecti\e  and 
cvaporatne  heat  loss  The  infant  s  temperature  was  taken  regularh  using  glass,  non-mercur> 
thermometers  SclccDon  of  the  diving  RCP  was  ddermined  on  a  voluntary  basis  The  RCPs 
were  in  good  health  and  free  of  middle  car  problems,  colds,  or  sinus  infections    Conclusion: 
Ventilation  of  an  infant  in  the  monoplace  HBO;  chamber  is  a  challenge  Based  on  our 
expenence,  manual  ventilation  of  a  neonate  is  a  viable  altcrnaiivx  in  safely  ventilalmg  an 
iniiaLDt  recaving  HBO:  in  a  monoplace  chamber  Our  case  highlights  ibe  need  for  a  mechanical 
ventilator  capaWc  of  providing  ventilaior.  suppon  of  neonates  undergoing  HBO;  ireatmenl 
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ENDOBRONCHIAL    AIRW'AV    MANAGEMENT   USING    A   COMBINATION 
CAPNOGRAPHV    AND    RESPIRATORY    PROFILE    MONITOR-Chns  Cella. 
RRT  John  Dobrozsi.  RRT.  Josh  Benditt.  MD  Umversity  of  Washington  Medical  Center. 
Seaiile.  WA     Iptroduciion-  Independent  lung  ventilaQon  (TLV),  and  dual  lumen  endoirachcaJ 
rubes  (DLETT)  are  used  m  a  vanety  of  climcal  setangs.  Simple  activities  such  as  head 
movemcni  or  rouunc  turmng  may  affect  DLETT  position  adveiseiy.  The  misplacement  of 
the  DLETT  can  go  undetected  by  RCP' s  .  The  use  of  respiratory  profile  monitors  thai 
include  capnography  and  respiratory  mechanics  can  assist  in  deiectioD  of  cube  placemeiiL 
Improper  DLETT  placement  and  cuff  inflanon  or  deflation  can  qmckly  lead  lo  potential  life 
Lhreaiemng  situations    We  repon  the  expenence  in  two  such  paoents  as  smmnaiized  below. 
(^^  [-  A  67  yo  male  with  severe  emphysema,  underwent  Lung  Voltmic  RcducDon  Surgery 
(LVRS)     One  month  following  surgery,  he  was  admitted  to  the  ICU  for  pneumonia  and  was 
elecuveiy  intubated  in  the  ICU  wiih  a  39  Fr  DLETT.  Venficanon  of  DLETT  placement  was 
evaluated  by  a  colormetenc  device  which  was  attached  to  a  Carlens  Y  adapter,  by  auscuttahon 
and  chest  radiograph-  Four  houi3  after  venniaiion  was  uu Dated,  the  pauent's  ccmdibon 
deteriorated  with  decreasing  SP02*s  and  hypotension.  A  pair  of  CO,SMO  Pliu  Respiraiory 
Profile  Momtors  (Novametnn  Medical  Inc..  Wallingford  CT)  were  placed  on  (be  traciieal  and 
bronchial  lumens  of  each  tube.  With  both  cuffs  inflated,  the  ETC02  was  0  aod  volume  and 
flow  wavefonns  were  flat  from  the  bronchial  lumen.    ETC02  and  w»veformi  were  wiihio 
normal  limits  on  the  tracheal  lumen.  Wlien  the  bronchial  lumen  was  dcflatrd.  volume,  flow, 
and  ETC02  waveforms  returned.  A  bronchoscopy  revealed  a  uKxleraie  amotmt  of  edema 
partially  obsuucung  the  left  bronchial  lumen.  The  bronchial  cuff  was  lernflaied.  and  once 
agatn  ETC02,  flow  and  volume  waveforms  decreased  to  zero  baseline.    The  patient  wu 
transferred  to  the  OR  so  thai  his  airway  could  be  stabiiized. 

Caa£_2-  A  46  yo  male  with  a  history  of  a  right  lung  transplant,  and  left  LVRS  was  Kdmitied 
for  acute  respiratory  distress  secondary  to  pneumonia.    He  became  locreasmgly  tacfaypnac 
and  hypertensive  and  was  elecovely  intubated  under  broncboscopic  observahon  with  a  39  Fr 
DLETT.  Ehmng  intubanon  the  bronchial  cuff  was  noted  lo  be  Ingb'*  and  barely  occluding 
the  L  raainsicm  bronchus  even  though  the  tube  had  been  advanced  as  hir  aa  possible  witboul 
sacnficing  secure  stabilizauon  al  the  patients  lip.  ILV  was  initialed  and  respiraiory 
mechamcs/ETC02  were  momiored  using  two  COiSMO  Plus  momtors  conDCcted  to  each 
lumen  respectively    The  ETC02  value  was  noted  to  be  0  (zero)  and  the  neganve  deflection  of 
the  flow  waveform  was  absent  from  the  bronchial  tube.  The  Servo  ventilator  low  exlialcd 
volume  aJann  activated,  but  it  was  unclear  as  to  the  cuology  of  the  violation.  Exhaled 
volume  from  the  tracheal  lumen  was  noted  to  be  greater  than  the  deUvered  volume  and  the 
ETC02  remained  withm  normal  limits.  The  bronchial  cuff  was  detennined  lo  be  ineffective 
ai  occluding  the  L  mainstem.  Venolauon  was  contmued  usmg  a  smgle  vennlsior  wyed  to 
the  endobronchial  tube  and  the  bronchial  cuff  deflated.  Discussion-  In  these  two  cases. 
independent  momtonng  of  ETC02.  and  flow  waveforms  from  both  lumens  of  DLETT 
resulted  in  the  diagnosis  of  potenual  life  threaiemng  conditions.  Tlie  ambors  feel  that 
momtonng  of  these  parameters  to  be  of  great  value,  and  that  contmued  study  of  tbeir  use  is 
necessary, 
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PRESSURE  CONTROL  VENTILATION  TO  STABIUZE  MINUTE  VENTILATION 

WITH  AN  AIRWAY  LEAK:  A  CASE  STUDY 

Teresa  Volsko.BS.  RRT.  Jim  Manin.  BS.  RRT.  CPFT.  Joe  Spyak.  RRT.  Todd  Angle.  RRT.  Joel 

R.  Peerless.  M.D.  Departments  of  Pulmonary  Services  and  Critical  Care  Medicine,  MetroHealih 

Medical  Center.  Qeveland,  Ohio 

INTRODUCTION:  Leaks  associated  with  aruficial  airways  can  comphcaic  mechanical 
venDlalion  by  alienng  minute  ventilation  ( VE  ).  coninbuting  to  instability  of  gas  exchange  Van- 
able  leaks  are  problemauc  when  ihey  can  not  be  corrected  by  the  reinsertion  of  a  larger  artificial 
airway  or  head/body  repositioning  Data  from  a  model  study  (Rcspu^  Care  1996;41('8);728-735) 
suggest  that  pressure  controlled  venulauon  (PCV)  will  maintain  a  more  stable  minute  venblaiion 
than  flow  controlled  ventilation  (FCV).  No  paucni  data  have  been  published  to  suppon  this 
hypothesis.  CASE  SUMMARY:  A  68  year  old  white  male  motor  vehicle  accident  victim  with 
closed  head  and  chest  trauma  was  transported  to  our  Level  1  u^uma  center  The  patient  was 
immobilized  on  a  back-board  with  C-Collar,  and  requu^  oxygen  at  15  L/m  by  non-rebrcaihing 
mask.  The  patient  was  alert  and  onenied.  without  evidence  of  respiratory  disire-ss.  Physical  exam 
of  the  chest  revealed  abrasions  alcwig  with  subcutaneous  emphysema  extending  to  the  neck  and 
face.  Breath  sounds  were  diminished  bilaterally  and  bilateral  che-st  tubes  wae  placed.  Shortly 
thereafter  he  demonstrated  difficulty  breathing  and  profound  hypotension.  EKG  showed  an 
accelerated  juncuonal  rhythm  wiih  ST  elevauon  consistent  with  a  left  infenor  wall  MI  Several 
attempts  at  elective  oral  intubauon  were  unsuccessful  and  a  cricothyroidotomy  was  performed, 
using  a  si2e  6.0  cuffed  Shiley  tracheostomy  uibc.Thc  pauent  remained  hcmodynamically 
unstable  with  a  metabolic  acidosis.  Mechanical  venulauon  was  iniuaiedanda  high  VE  ,  (17  L/m) 
targeted  to  prevent  worscmng  acidosis.  The  Nellcor  Punian  Bennett  7200  ae  ventilator  provided 
flow  controlled  SIMV  (descending  ramp  flow  waveform)  with  rate  of  I8/min,  Vl  =  0.9  L,  PEEP 
=  10  cm  H20,  F102  =  0.85.  PS  =  8  cm  H20  A  vanable  airway  leak  conu-ibuted  to  unstable 
exhaled  VE  ranging  from  14.0-  170  L/m  and  peak  inspiratory  pressures  (PIP)  of  31  -42  cm 
H20-  Within  12  hours,  a  continuous  airway  leak  was  noted  resulting  in  a  reducDon  in  exhaled 
VE  to  14  L/m.  The  leak  was  esumaicd  to  be  18%.  Rcuitubation  was  not  an  opuon  as  there  was 
Significant  airway  trauma  and  edema  visualized  by  direct  laryngoscopy.  C-spine  immobilizauon 
and  subcutaneous  emphysema  made  inmativcs  for  leak  compensation  by  head  and/or  body 
repositioning  difficult.  The  ventilator  was  switched  to  PCV  with  pressure  limit  of  33  cm  H20 
above  the  set  PEEP  of  10  cm  H20.  This  resulted  in  a  rapid  rise  of  VE  to  2«  9  L/min.  Applied 
pressure  was  rapidly  weaned  to  28  cm  H20.  achieving  the  target  VE  of  17  L/m  Reduction  of 
pressure  eliminated  an  audible  le^  The  patient  eventually  succumbed  to  cardiac  compromise 
due  to  cardiac  conlusion.  DISCUSSION:  The  literature  defines  massive  airway  leaks  as  >  10% 
of  the  udal  volume  {Bernstein.  Cnt  Can:  Med  1995:23(10)1739-1744).  It  is  commonly  believed 
that  FCV  with  a  descending  ramp  flow  waveform  simulates  PCV.  limiting  airway  pressure  and 
unprovmg  gas  exchange  (Intcns  Care  Med  1985;11:68-75)    In  this  paueni.  PCV  dehvercd  more 
of  the  target  VE  ihan  did  FCV  with  a  comparable  PIP.  This  may  be  due  lo  ihc  fact  that  acuial 
(rather  than  simulated)  pressure  control  can  generate  unUmilcd  flow  to  "feed"  a  leak  and  main 
tain  inflaung  pressure  longer  to  yield  higher  lidal  volumes.  This  clinical  observation  supports 
and  broadens  the  scope  of  the  tbeorctica]  daD  cited  above.  PCV  m.iy  be  preferable  to  FCV  in 
pauents  with  unstable  ventilation  associated  wiih  airway  leaks 
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MAXIMUM  AIRWAY  MANAGEMENT  EFFICIENCY 


•Fast 


Litre  flow 
28  -  30  Ipm. 

Vacuum 

50  -  525  Hg. 


•Effective 
•Reliable 


•Portable 


S-Scort®  DUET 


The  Duet  is  the  best  way  to  have  quality  emergency  suction  when 
and  where  you  need  it.  The  unit  runs  off  AC  power  or  on  battery 
back-up.  The  Duet  comes  standard  with  regulator  and  gauge  for 
various  suction  applications. 
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We're  looking  for  people  who  wont  to  use  their  expertise  to  provide  the 
special  core  that  children  require.  People  with  extra  patience.  A  big 

heart  And  the  willingness  to  explain  to  Snuffy  that  his  trunk  will  feel 
better  soon.  As  the  regional  medical  center  for  more  than  1  million 
children,  Valley  Children's  Hospital  can  offer  you  the  extra 
challenges  and  rewards  of  a  pediatric  nursing  career  in  Fresno, 
one  of  California's  most  liveable  cities. 

We're  currently  recruiting  for  NICU,  PICU,  and 
Acute  Care. 


For  consideration,  please  send  your 
resume  to;  Linda  Miller,  Human 
Resources,  Valley  Children's  Hospital,  3151 
North  Millbrook,  Fresno,  CA  93703. 
Fax:  (209)  243-7070. 
E-mail:  vchhrl@valleychildrens.org.  EOE. 


wvwv.valleychildrens.org 


^Mey 

Children's 

Hospital 


Circle  96  on  reader  service  card 


Sunday,  December  7,  12:45-2:40  pm  (Rooms  12-14) 


COMPARISON  OF  A  PORTABLE  POINT-OF-CARE  BLOOD  GAS  AND 

ELECTROLYTE  ANALYZER  (SENDX-100™)  WITH  CONVENTIONAL 

ANALYSIS  IN  BOTH  LABORATORY  AND  CLINICAL  SETTINGS 

AUTHORS           WT  Pem77.i.  MD,  BA  Shapiro.  MD.  R  Templm.  BA.  CCFT. 

A  Nalkc,  RN,  MS.  BL  Smith,  BA.  RRT 
AFFILIATION     Dcpanmenl  of  Ane5(hesiolog> .  Norlhwcstcni  UmversiU'  MedicaJ 

School,  Chicago,  illmois.  6061 1 
iDlroduction:  Pomt-of-care  (POC)  lesung  is  a  rapidly  de\  eloping  aspeci  of  clinicaJ 
medicine  The  purpose  of  thjs  study  w-as  lo  deierminc  the  accuracy  and  reliability  of  a 
specific  POC  blood  gas/electrolyle  analwer  (ScnDx  Medical  Inc,  Carlsbad.  CA) 
compared  with  comcntjonal  laboratory  ("Lab)-bascd  analysis  when  the  POC  de\ice  is 
used  by  both  laboratory  icchiucians  and  climcai  personnel.  Melhtids:  Approval  of  Ihe 
Insiituuonai  Rcvicu  Board  was  obtained  The  stud>'  compared  results  obtained  from 
convenuonal  blood  gas/clcctrohle  anah-zers  and  those  obtajncd  from  POC  devices 
Clmicall)  indjcated  blood  specimens  wtre  ana]>7ed  via  a  split  sample  technique  The 
stud>-  was  earned  out  with  two  POC  de\nces  placed  in  the  laboratory  and  two  placed  in 
the  climcal  en\^^onment  After  100  data  points,  the  posiuon  (i  e  ,  laboratory  \-s  climcal} 
of  the  devices  was  switched  In  the  laboratory,  the  specimens  were  split  b>'  labor3ior> 
personnel  between  conventional  blood  gas/electroKle  analyzers  and  the  POC  devices  In 
the  climcal  environment,  climcally  indicated  blood  samples  were  split  at  the  pomt-of- 
care  One  portion  of  the  sample  was  analv-zcd  at  the  bedside  by  respiratory  therapists 
using  the  POC  de\ice  and  the  remaining  portion  of  the  sample  was  sent  immciliatcly  to 
the  laboratory  for  conventional  analysis  The  results  of  both  analysis  techmques  in  both 
environments  (laboratorv  and  clinical)  were  compared  via  Ihc  methodof  Bland  and 
Altman  Results:  A  total  of  200  data  pomts  (50  for  each  POC  device)  were  obtained 
Data  obtained  from  each  analyser  were  pooled  and  are  presented  in  the  table.  There 
were  no  P.O.- values  ^200  obtained  with  the  POC  deuce  in  the  climcal  sctung  All 
parameters  tested,  in  both  the  laboratory  and  climcal  settings,  demonstrated  results 
which  are  consistent  with  guidelines  for  laboratory  performance  Conclusioas:  The 
SenDx-IOO  POC  blood  gas/clectrohtc  anal>T£r  performed  with  precision  and  accuracy 
equivalent  to  conventional  laboratory  methods  for  all  parameters  in  the  hands  of  both 
laboratorv'  and  clinical  personnel  in  a  cniicai  care  sctung 
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LABORATORY  EVALUATION  OF  CLOSED  SUCTION  CATHETER  DEVICES 

F  WJohnson.  RCP  ICKinningcr,  RCP,  E  Bak,  M  Sc  ,  DM  Bums,  M  D  ,  University  of 
Califonua,  San  Diego  Medical  Center  IntroductioD  A  Closed  Suction  Catheter  (CSQ 
device  is  a  closed-circuit,  muluple-usc,  in-linc  tracheal  suctroniog  system  designed  for  use 
m  the  patient  requiring  mechanical  ventilation-  While  previous  in-vivo  studies  have 
reported  the  patient  benefit  of  CSC  devices,  the  in-vitro  performance  characteristics  of 
CSC  devices  have  not  been  tested.  We  evaluated  four  CSC  devices  in  the  laboratory  to 
determine  whether  changes  in  airflow,  secretion  fluid  levels,  and  positive  and  negative 
pressures  influence  the  device  performance  characteristics.  Methods:  The  six  CSC 
devices  selected  for  tesung  mcluded  the  Cati-Guide,  swivel  (HS)  and  tec  (HT)  (Hudson 
RCI,  Temecula,  CA),  Trach  Care,  swivel  (BS)  and  tec  (BT)(BaUard  Medical  ProducU, 
Draper,  UT),  Sten-Cath,  tee  (ST)  (Smith  Industries  Medical  Systems,  Keene,  NH) 
Isocath,  swivel  (VSXVilal  Signs  Inc,  Totowa,  NJ).  The  following  performance  tests  were 
conducted  with  three  of  each  CSC  devices:  I)  A  static  pressure  leak  test  across  the  patient 
connector  of  the  CSC  over  an  incremental  pressure  range  of  0.5  lo  14.0  Kpa,  2)  The  NPB 
7200  (Juick  Extended  Self-Test  (QEST)  was  performed  with  the  CSC  device  placed  in  the 
cu-cuit  to  determine  whether  the  CSC  met  the  pass  or  fail  cntcria,  3)  A  pressure  leak  test 
was  performed  across  the  catheter  tip  to  the  suction  control  valve  of  the  CSC  when 
pressurized  to  1  4  Kpa,  4)  A  vacuum  surge  pressure  test  was  performed  across  the  catheter 
tip  to  the  suction  control  valve  of  the  CSC  when  a  vacuum  of  12  0  Kpa  is  applied  to 
determine  the  peak  pressure  and  rise  lime  10-90%  sec,  5)  The  patient  connector  resistive 
back  pressure  was  measured  at  flow  rates  30  to  120  L/mia,  6)  A  simulated  24  hour 
secretion  clearance  test  was  performed  to  quantify  the  amount  of  simulated  secretioDS 
fluid  removed  with  a  CSC  at  a  vacuum  pressure  of  12  0  Kpa  during  a  simulated  24  hour 
usage.  Results;  1)  Static  Leak  Test,  leaks  were  delected  at  3  0,  6  0,  14  Oand  14.0  Kpa 
respecuvely  for  BT  and  HT  No  leaks  were  detected  with  the  ST  Leaks  were  detected  at 
0  5,  1  5.  3  0,6  0,  14  Oand  14  0  Kpa  respectively  for  VS  and  BS  No  leaks  were  delected 
with  HS,  2)  QEST  Test,  all  CSC  devices  successfully  passed  the  QEST  except  for  the  VS 
device,  3)  Pressure  Leak  Test,  all  CSC  devices  exhibited  no  measurable  leaks  except  for 
die  VS  device,  4)  Vacuum  surge  pressure  test,  the  peak  pressure/ hse  times  were  11.8/1.5, 
13.0/0.1,  12770,1,  (Kpa.  10-90%  sec  )  respectively  for  HT,  BTand  ST  and  12,0/1.6, 
130/0.3,  13,0/0.1  (Kpa,  10-90%  sec.)  respectively  for  HS,  BS,  and  VS,  5)  Patient 
Connector  Resistance  Test,  measured  the  back  pressures  was  0.23,  0  30,  0,73  (cmH20) 
respectively  for  HT,  BT,  ST  and  0,75,  0  43. 0,55  (cmH20)  respectively  for  HS,  BS,  VS 
devices,  6)  Simulated  24-Hour  Secretion  Clearance  Tesl,lhe  amount  of  fluid  measured 
was  33  6,  35  9,  39  1  ml  respectively  for  HT.BT.STand  35  5,35  6,30  0  ml  respectively 
for  HS,  BS,  VS  devices  Cooclusioa  Currently,  neither  quanlitiy  control  standards  or 
testing  standards  have  established  for  CSC  devices.  With  this  in  mind,  we  designed  this 
study  to  evaluate  commerciaUy  CSC  devices  available  at  this  time  Our  testmg  of  the  CSC 
devices  found  the  performance  charactenstics  lo  be  equivalent,  excluding  the  VS  device, 
which  did  not  perform  equivalent  to  the  other  devices,  tested  Further  studies  will  be 
required  to  support  these  findings  m  the  climcal  environment. 

OF-97-116 


EVALUATION  OF  A  RESPIItATORY  FLOW  SENSOR 

Katie  Kinninper  RCP.  Wayne  Johnson  RCP,  Kaihy  Jacobson,  Elzbieta 
Bak  MS.  David  Bums  M.D,  UCSD  Medical  Center.  San  Diego,  CA 
Introduction  Respiratory  monilonng  of  neonate,  pedialric  and  adult  patients 
in  the  ICU  requires  accurate  flow  and  volume  measurements.  The  purpose  of 
our  sludy  was  to  evaluate  a  new  device  designed  for  use  during  mechanical 
ventilation.  We  used  a  laboratory  bench  test  to  determine  whether  influences 
caused  by  flow,  pressure,  and  patient  tubing  configurations  effect  the 
performance  characterislics  of  the  neonatal  and  pediatric  /adult  sensors  ot  the 
Ventrak  1550  Respiratory  Monitor  (Novametnx  Medical  Systems,  Walliford, 
Conn  )   Methods  We  tested  the  accuracy  of  .3  Neonatal  sensors  (Model  7224) 
and  3  Pediatnc/Adult  sensors  (Model  7222).  Flow  was  generated  with  wall  air 
as  source  and  controlled  with  precision  rotometcrs.  The  volume  measurements 
were  made  with  calibration  syringes  Each  sensor  is  intended  for  single  patient 
use  and  contains  its  own  calibration  data  that  communicates  with  the  Ventrak. 
All  lest  conditions  were  conducted  at  ambient  temperature.  The  Neonatal 
sensors  were  tested  across  a  flow  range  of  4,0  to  30.0  L/min  and  volumes  of 
SOmls  and  SOOmIs  The  Pediatric/Adult  sensors  were  tested  across  a  flow  of 
20  0  to  180,0L/min  and  volumes  of  SOmls.  SOOmIs  and  lOOOmls,  Inspiratory 
flow  was  evaluated  with  and  without  an  endolrachael  tube  (ET)  inline  and  a 
smooth  bote  22  ID  tube  delivering  flow.  A  4.0  ID  ET  was  in  line  (Hudson) 
with  neonatal  sensors  and  a  7  0  ID  ET  was  inline  (Mallinckrodl)  with  die 
pcdiatric/adull  sensors  while  How  was  measured.  The  resistive  backpressure 
was  measured  at  each  flow  rate.  Backpressure  is  measured  as  the  difference 
between  pressure  at  die  sensor  inlet  and  atmosphere  pressure  using  a 
manometer  (Dwyer  Instr  Inc.  Michigan  City  IN),  Results  There  was  no 
significant  difference  in  flow  measurements  with  or  without  the  ET  inline. 
Values  in  toble  reflect  flow  measured  without  an  ET  tube. 


Average  of  3  sensors  "/ 
Set  Flow  L/min.     4.0 


Neonatal  Sensor     5,i 
Pedi/ Adult  Sensor 


3  Error 


20, 


30. 


7,0 


3.17 
4.33 


1.78 
2.1 1. 


ftO     120.      150.      174.' 


.44     3.47    1.53 


-.34 


Average  of  3  sensors 
Volume  Measurement 


%ErTor 
50mls 


■500mls 


lOOOmls 


Neonatal  Sensor 
Pedi/Adult  Sensor 


.667 
-3.0 


-.21 
-1.39 


1.77 


The  resisuve  backpressure  for  the  Pediatric/ Adult  sensor  was  2cmH20/L/sec, 
The  backpre.ssure  for  Neonatal  sensor  was  1 1.6  cmH20  at  ,5L/second. 
Conclusion  Flow  and  volume  measurement  were  acceptable  for  both 
sensors.  The  high  backpressure  measured  on  the  Neonatal  sensor  was  of 
concern,  as  was  the  fact  that  the  *Ventrak  displayed  tneasurements  were 
limited  at  180L/min.  A  future  performance  evaluation  of  the  total  system  is 
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EVALLATION  OF  FOURTEEN  ADULT  DISPOSABLE 
.MANUAL  RESUSCiTATORS.  Thoma.s  A.  Barnes,  EdD.  RRT, 
Jo-Maiic  N  DiCarlo,  Heclur  P  Gucnvnu.  Mahnniud  K.  Hcjazi.  Keith  R. 
Hirst,  Gciald  R.  Iwanski.  Chnstinc  M  Mjcl.cllan.  Cn.\  Y.  f  an-Ngo.  Tnsh 
M.  Tran,  .Matthew  1.  Vanasse  Department  orCaidiopulmonaiy  Sciences, 
Northeastern  University,  Boston,  MassachusctLs. 

Wc  evaluated  the  peiformance  and  safety  of  I'uuneen  disposable  manual 
resuscitalois  (DMRs)-  1st  Response  (Sims),  Bug  Hasy  (Rcspiionics).  Capno- 
Flo  (Kark  .Specially  .Systems).  CPR  Bag  (Mcirui-y  Medical),  DMR  (Puiilan 
Bennett),  Dryden  (Giheek).  Lilesaver  (Hudson  RCI),  LSP  (Life  Support 
Products),  MPR  (Hospitak).  Pulmanex  (Bird  Life  Design),  Spur(Ambu). 
Vcarr  (Ventlab),  Vital  Blue  ( Viuil  Signs).  Code  Blue  (Vitnl  Signs) 
Method:  We  used  sUindards  and  methods  approved  by  American  Society  for 
Tesung  and  Matenals  (F  920-93.  ASTM  Cnmmiitee  on  .Standards, 
Philadelphia,  1993)  and  Inlemalional  Organization  lor  Standardi/iiuon  (ISO 
8382:  I988E.  New  York.  1988),  A  Bio-Tek  VT-2  Ventilator  Tester  was  used 
as  a  lung  model  with  C=(),I12  I/cm  H.O  |0  20L/kPa|  and  R=21)cm  H,0,s,L 
(2  kPa.s.L').  Results,  all  of  the  DMRs  met  ASTM  and  ISO  standardi  lor 
V^(6(10mL).  r(2l)/min).  and  l;E  (<l:2).  The  ASTM  and  ISO  suindards 
specify  an  FDO.  of  >  11.85  with  O,  reservoir  and  O.  How  of  15  L/min  and  V, 
0(7.2  L/min  (V^600mL,  (  12/mih).  VCaic  with  hag  (),  reservoir  had  a 
FDO„  mean  (SD).  of  0,72  (0,1)2),  which  wa.s  signillcamly  lower  (P<0,05) 
than  the  other  ten  DMRs  with  bag  O,  reservoir.  FDO,  tor  1st  response.  MPR. 
and  Vcare  with  aerosol  luhe  O,  reservoirs  <45  inches  long  had  a  mean  (SD) 
ol  0.82  (0.02).  0X0  (0,01).  0.69  (0.00)  respectively,  which  was 
significantly  lower  (P<0,l)5)  than  7  DMRs  with  aerosol  luhe  O,  iescrvoii-s 
with  lengths  >45  inches.  Isl  Respon.se.  DMR.  and  VCai-e  with  tube  O, 
reservoirs  in  the  collapsed  storage  position  had  a  FD()„  mean  (SD),  of  0,73 
(0,00),  0.68  (0,01 ).  and  0.69  (0.01 ).  When  tested  with'simulated  vomitus  all 
DMRs  were  able  to  be  restored  to  proper  lunction  within  20  seconds.  All 
DMRs  passed  tests  lor  O.  How  ol  30  L/min.  forward  and  backward  leakage, 
drop  from  I  meter,  and  10-sccond  immersion-in-water.  Ail  DMRs  except 
MPR  passed  the  test  tor  expiratory  lesislance  (piessun:  <5  cm  H,(.)).  Capno- 
Flo,  Di-ydeii,  MPR,  Pulmanex,  and  Vital  Blue  tailed  the  test  for  inspiratory 
lesisianee  (pressure  <-5  cm  H.O).  The  B.igEasy.  DMR.  Lifesaver.  and  Spur 
were  the  only  DMRs  thai  met  specifiealions  tor  u.sei  manual.  BagEasy.  Code 
Blue,  CPR  Bag  with  lube  icseivoir,  Lilesaver,  and  Vital  Blue  with  bag 
reservoir  were  the  iinly  DMRs  that  prevented  accidental  disassembly- 
Conclusions:  W'c  conclude  that  BagEasy.  DMR,  Lilesaver,  and  Spur  met 
.ASTM  and  ISO  standard  specifiealions  leslcd  in  this  study.  The  tither  ten 
DMRs  were  oui  of  compliance  wiih  one  or  more  ASTM  and  l.SO 
requiiemenis. 
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LABORATORY  EVALUATION  OF  ARTIFICIAL  NOSES 

Richard  Branson.  RRT,  Roben  S.  Campbell.  RRT.  Kenneth  Davis  Jr.  MD 

Depanmcnl  of  Surgery'.  University  of  Cmcinnaii  MedicaJ  Center,  Cincinnati.  Ohio 

Imroduclion:  AitificiaJ  noses  (AN)  are  passive  humidific alien  devices  used  to 
condition  inspired  gases  during  mechanical  ventilation    We  evaluated  the  moisture 
output  (MO),  resistance  (Raw),  and  dcadspacc  (DS)  of  four  AN's  according  to  the 
ISO  standard  (ISO  9360. 1992)     Methods;  A  pacieni  model  consistmg  of  a  cascade 
humidifier,  temperature  controller.  2  test  lungs  and  a  senes  of  tubing  and  one  way 
valves  to  separate  inspiratory  and  expiratory  flows  was  consimcted    This  model 
was  veniilaied  using  compressed  air  {absolute  humidity  <  0  7  mg/L)  at:    I)  Vy  = 
5(X1  mL  and  f  =  20  b/mm;  2)  \j  =  1000  mL  and  f  =  10  b/min.  and  3)  V^  = 
1000  mL  and  f  =  20  b/min    During  ventilation  gas  exiting  the  patient  model  was 
controlled  to  maintain  a  temperature  of  34±  1°C    The  ventilator  used  a  square 
flow  waveform  and  I  E  of  1  2,    The  model  was  weighed  and  then  ventilated  for  3 
hrs  and  weighed  again  to  determine  water  loss  (mg/Ll    "Riree  of  each  AN  were 
tested  for  three  hours  at  each  ventilation  settuig  and  the  water  loss  determined  (9 
devices  each  were  tested)    Moisnue  output  was  determined  by  the  ISO  equation 
moismrc  output  =  37  6  x  (I-  water  loss  with  AN/mean  moisture  loss  without  AN) 
Resistance  was  deiermmed  by  monitoring  pressure  drop  across  each  device  using  a 
RT-200  calibration  analyzer  (Timeter)  at  a  flow  of  1  Us    Results  at  V^  =  1000 
mL  and  f  =   10  b/nnn  arc  shown     Moisture  output  -  mg  HiO/L.  resistance  =  cm 
HjO/L/s  and  deadspace  ^  mL 


Device 

Moisture  Output 

Resistance 

Dcad&pace 

Gibeck  Compact 

30  3(1.1) 

1.9(0  1) 

41  (2) 

Pall  BBIOO 

25  1  (14) 

2.1(0,1) 

90(2) 

King  1000 

26,1  (1,0) 

2,0(0  1) 

29(1) 

Nellcor  PB  HME 

28  9(1,6) 

1  6(0  2) 

89(3) 

Conclusions   The  AARC  Consensus  Conference  on  Mechanical  Ventilators 
recommends  a  mmimum  absolute  humidity  of  25  rag  HjO/L,  The  devices  tested 
demonstrate  the  ability  to  reach  this  value.   Our  results  demonstrate  that 
hygroscopic  devices  are  ^le  to  deliver  more  moisture  despite  a  smaller  deadspace 
This  15  important  when  these  devices  are  used  with  spontaneously  breathing 
patients   None  of  the  devices  exceeded  the  maximum  resistance  of  5  cm  H;0/L/s 
established  by  ISO,    Practitioners  should  be  aware  of  the  performance  of  AN's 
prior  to  use, 

OF-97-129 


NOVEL  PULSE  OXIMETRY  TECHNOLOGY  CAPABLE  OF  RELIABLE  BRADYCARDIA 
MONITORING  IN  THE  NEONATE   PT  BarnumCRTT  Ray  D  Tascrtuk.CRTT.  Mitchell 
R  Goldstein, MD,  John  F  Vogt.MD,  Ernesto  S.  Gangitano.MD,  Carolina  G 
Stephenson, MD,  Ricardo  L.  Libenman.MD,  Dept  of  Neonatology,  Huntingtqn  Memorial 
Hospital.  PasadenaCA 

Pulse  Oximetry  detennines  oxygen  saturation  by  comparing  the  absorbance  of  light  at 
two  wavelengths  during  pulsatile  blood  flow  In  addition,  pulse  rate  is  calculated  from 
the  resultant  pholoplethymosgraphic  waveforms  Pulse  oximetry  is  widely  used  in  the 
Neonatal  intensive  Care  Unit  (NICU)  However,  its  use  is  greatly  affected  by  motKKi 
artifact  and  low  perfusion  Clinicians  are  often  confronted  wltn  numerous  false  alarms 
and  have  become  accustomed  to  "Venfying"  SpO^  values  by  correlating  the  pulse 
oximeter's  pulse  rate  to  the  ECG  hearl  rate  The  Masimo  Corp  (Irvine.  CA)  has 
developed  Signal  Extraction  Technology  (SET)  that  calculates  a  noise  reference  and 
uses  adaptive  filters  to  cancel  interfering  artifact  This  eliminates  rnterference  Ir  the 
signal  and,  therefore,  is  designed  to  provide  a  more  accurate  SpOj  and  pulse  rale 
measurement  This  study  evaluates  Masimo  SET's  capability  of  monitonng  pulse  rate  in 
the  NICU  Ten  neonates  (1 .620  to  3.384  grams)  were  enrolled  in  the  study  Masinx)  and 
Nellcor  sensors  were  placed  on  either  foot  The  Masimo  sensor  was  attached  to  a 
Masimo  engineering  prototype  pulse  oximeter,  and  the  Nellcor  sensor  attached  to  a 
Nellcor  N-200  Each  infant  was  monitored  for  3  to  4  hours,  then  the  sensors  were 
switched  to  the  opposite  foot  and  monitored  for  the  same  amount  of  time  ECG 
information  was  interfaced  from  the  SpaceLabs  central  monitor  All  data  was  collected 
via  serial  connection  to  a  laptop  computer  and  operated  by  a  trained  observer  Infant 
motion,  physician,  nursing  and/or  therapist  interventions,   parental  care,  and  low  ECG 
hean  rate  value  during  true  br3dycardias(HR  t  1(X)  bpm)  were  identified  A  total  of  65  3 
hours  of  monitoring  time  was  accumulated  and  examined  for  true  and  false  bradycardic 
events (bradys) 


N-200 

Masimo  SET               1 

events 

alarm  time' 

events 

alarm  time* 

#  of  true  bradys  caught 

9(68%) 

16(100%) 

»  of  false  bradys 

96 

86  4  mln. 

5 

0,7  mln. 

«  of  "zero  outs" 

190 

97  3  mln 

4 

1,1  mln. 

total  false  alarms/time 

286 

183,7  min. 

9 

1,8  mm 

•  alarm  time  is  defined  as  the  amount  of  time  tfie  pulse  oximeter  would  have  been 
alarming  falsely  it  riot  silenced  by  a  clinician 

the  frequency  and  duration  of  the  tow  pulse  rate  false  alarming  of  the  Nellcor  N-200 
was  more  than  30  times  greater  than  the  Masimo  SET  unit  The  data  suggests  trial  the 
Masimo  SET  pulse  rate  algonthm  minimizes  false  alarms  seen  m  the  NICU  and 
captures  more  true  bradycardic  events  when  compared  to  a  conventional  pulse 
oximeter  This  supports  the  utilization  of  oulse  oximeters  incorporating  Masimo  SET  In 
the  NICU  setting  and  potentially  transport,  as  well  as  Step  Down  units  or  home  care 
settings  where  oxygenation  and  pulse  rate  monitoring  are  needed  and  more 
sophisticated  Central  monitoring  is  not  available  OF-97-134 


THREE  HUMtDIFlCATIQN  TFCHNIOUES  DURING  PEDIATRIC 
VENTILATION  John  Salver  BS.  RRT.  Al  Bailey  RRT,  Madolin  Witte  MD 
Pnmary  Children  s  Medical  Center,  University  of  Utah  School  of  Medicine, 
Salt  Lake  City,  UT   Introduction  We  sought  to  determine  the  inspired  and 
expired  absolute  humidity  (AH,  &  AHe)  dunng  the  use  of  a  heat  and  moisture 
exchanger  (HME)  and  a  wick  humidifier  al  two  different  temperatures  dunng 
pediatnc  mechanical  ventilation  Methods:  A  measurement  chamber  was 
constructed  that  isolated  inspiratory  from  expiratory  flow  and  fit  between  the 
ETT  tp  and  the  venhlator  circuit  AH,  and  AHt  were  measured  using  a 
polymer  film  capaative  sensor  with  a  built-in  heating  coil  that  controlled 
sensor  temperature  to  47  degrees  C  to  avoid  condensation  Eligible  subjects 
included  any  stable  patients  ventilated  m  our  PICU  who  did  not  have  asthma, 
BPD,  cavilating  lung  disease  or  CF  After  informed  consent,  each  patient 
was  studied  for  two  hours  under  all  three  of  the  following  conditions  In 
random  order  (1)  use  of  an  HME  (Gibeck  Humid  Vent),  (2)  use  of  a  wicK-type 
humidifier  set  at  34  degrees  (Fisher-Paykel),  or  (3)  use  of  a  vwck-type 
humidifier  set  at  39  degrees  The  HME's  were  sized  according  to  patient  bdal 
volume  and  placed  distal  to  the  measunng  chamber  Humidity  measurements 
were  taken  at  the  start  of  each  ami  and 
every  30  minutes  and  were  averaged  for 
each  patient  Differences  were  tested  for 
statistical  significance  (P<0  05)  using 
ANOVA  Results  Thirteen  patients  have 
been  studied  so  far  (median  age  =  57 
yrs)  We  discovered  statistically 
significant  differences  in  AH.  between  all 
three  arms  and  in  AHt  behween  the  HME 
and  T-34  arm    There  were  also 
statistically  significant  differences 
beh/^een  AH,  and  AHf  within  each  arm 
except  the  39  degree  ami  Discussion: 
The  HME  s  are  far  below  the  output  of 
the  heated  humidifiers  and  do  not  meet 
published  recommendations  of  >28  mg/L 
(Branson  el  al   Respir  Care  1996  41  736- 
743),  and  thus  are  probably  unsuitable 
for  use  in  pediatnc  patients    ASTM  1690 
and  ISO  8185  standards  for  heated 
humidifiers  say  thai  all  such  devices 
should  be  capable  of  produang  AH,  of 
33  mg/L  Operated  at  34  degrees,  these 
wick-type  humidifiers  do  not  meet  that  standard    Whether  the  differences  in 
humid ification  affect  patient  outcomes  has  not  heen  determined 
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This  study  examined  the  cllccl  ot  varying  ventilator  flow  rale  and  sel  hurmdiricr  icmpcTaturc  on 
the  relative  hutnidtiy  delivered  l>y  ihf  Hudson  ConchaThcrm  IV  heait-d  hiimidifKJliim  NVstum 
Methods    ,A  i:nnchaTherm  IV  heated  humidifier  {Hudson  R('!  Mixlel  -KtO-on,  Tcmccula.  t  A  •■ 
unit  1  oniaincd  a  recent  ^oMwari-  upgiadr  imiTporaled  in  all  pn-«Juciiofi  unils)  equipped  »ilh  a  low 
complianee  humrdifitaluxi  uhamtwr  (Hudson  RCl  Model  78'>  32j  and  72"  doa)  healed  win 
circuii  (Hudstm  R(1  Model  is:  10)  vi.i>  allached  lo  a  Hamillon  Vevilar  (Reno.  Ncvjda) 
mtvhiinical  vcnlilaior   The  mechanicid  vcniilalor  was  placed  m  Ihc  kolumc  conlail  nxule  with  a 
square  mspiralory  llow  wave  Uvm  and  scl  lidal  vWurnc  ol   1  0  liler   .\  healed  humidity  chamtvr 
OH'}.  37  1  C  (±  2  2  C).  was  txinstnicied  lo  accommodale  the  pfTvhc  of  a  lapacilance  type 
digital  hygriHTicli-T  (CuninMalheson  Svieniific.  Mixkl  *  244-'^S5.  Hn>t»iK.  ("A)    In*pirator> 
pas  psLsscd  through  Ihc  H<"  for  relaiivtr  humidiiy  measufemcTil  The  heated  wire  conUviltT  wai 
set  (oi  i)  ( "  icmperatorc  diriereniial  helwcen  the  huimdirier  chamber  arnJ  Ihc  pToximal  airuay    A 
ihcmHK-ouple  thermometer  (Baxter  IfK- .  Duo  lemp.  Round  Ljdte.  II.)  ctwilmuousl)  displayed 
tt-mpcralurc  fn,»m  iwu  areas  «Tthm  the  vtrnuUlof  circuit  1 )  udjateni  to  the  Hudvin  RH 
Cunthal  herm  IV  humidiHcr  chamber  iem|icraturc  pn»t*  itrtd.  2)  adjaccnl  to  Ihc  humidjfier 
lempcraturc  probe  on  the  inspmitory  side  of  ihc  potient  wye   SlabiliTcd,  tepeat  measures  were 
collected  al  1  minute  intervals  until  .S  measurements  at  each  vanation  of  temperature  and  sei 
vcntilalor  flow  mte  were  complete    Pnor  to  testmp  all  equipment  wa'*  calibrated  to  the 
manulacnircr's  spccificatuxis    Rciults    l>.ila  was  arahvrd  U-Sing  Analvwi  of  Vanance  (ANOVA) 
StatisUcdl  siKTliricancc  existed  within  and  between  all  Rn^Hips  p  <  OlJS 
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oncluMon  The  Huds»-.n  R("l  c:onchaTberm  IV  mcl  the  Amcncan  National  Slandards  InsUluli 
A.NSI)  heated  humidifier  output  standard  of  .30  mg  H20'L  undei  all  test  conditions 
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NEW  SMALL  VOLUME  ARTERIAL  BLOOD  SAMPLER  WITH  UNIQUE  MLXING 
CAPABILITIES  Micliacl  Vcster  and  Peler  Brondum.  Radiomeicr  Medical  A/S. 
Copenhagen  Denmark  Background  Inadequate  nuving  of  settled  samples  is  a  common 
and  often  ovcrloolccd  preanalvucal  error  thai  may  se\ercl\  bias  mcasunng  results 
Inhomogcncit>  of  samples  is  impossible  lo  delect  visually  due  to  the  strong  coloration  of 
hcmoglobm  and  thus  is  oflcn  not  recognized  In  dcsignmg  the  nc»  arterial  blood  sampler. 
PICO™70  (Radiometer  Medical  A/S),  an  important  aim  wiis  lo  construct  a  sampler  that 
would  combine  a  small  sample  volimie  with  optimal  mixing  capabililics  This  aim  was 
reached  with  an  opumi/ed  barrel  diameter  (D)  and  the  use  of  a  hepann  disc  working  as  a 
stimng  device  Materials  and  methods:  The  PICO^70  (0-7  mm)  was  compared  with 
three  1  mL  lubcrcuJin  samplers  (D=4  mm)(Smooth-E  Radiomclcr,  Rapidlvie  Chiron 
(Manufactured  by  Marquest  Medical  Products  Inc),  Pro  Veni  Concord),  a  3  mL  sampler 
(D=9  mm,  Smooth-E  Radiomeler).  and  a  capillary  device  (D=l  mm,  Microsamplcr  AVL> 
with  respect  to  nu.xjng  capabiliues  The  test  was  earned  out  as  a  worst  case  situation  with  1 
mL  (rf fully  settled  and  cooled  (4  "C)  blood  in  each  sampler  (2  niL  in  the  3  mL  sampler  and 
220  \iL  in  the  capillarv  dcvncc)  Mi.sjng  was  performed  by  the  recommended  combination  of 
a  rotator  and  rolling  between  the  palms  After  a  total  miving  time  of  20,  40,  60.  120.  and 
180  seconds  the  ctHb  was  measured  on  an  0SM™3  on  samples  Trom  the  lop  (0  9  mL  mark) 
and  from  the  bonom  of  the  sampler  (0  3  mL  mark)    12()  samplers  were  tested  Results:  The 
mean  difference  belv\-cen  ciHb  measurements  at  the  bottom  and  at  the  top  of  ihc  samplers 
v,-3s  calculated  for  each  mixing  ume  and  set  as  an  expression  of  homogeneity  of  the  sample 
(Figure)  As  seen  the  PICO^'^70  has  mixing  capabilities  that  arc  only  matched  by  those  of  a 
3  mL  sampler  Presumably  the  hepann  disc  is  working  as  a  slimng  device  thus 
compensating  for  the  small  barrel  diameter  of  the  PICO"^'70   All  luberculm  samplers  show 
poor  mixing  capabilities  as  a  direct  consequence  of  the  small  diameter  The  capillary  device 
included  in  the  test  proved  impossible  to  mix  Conclusion:  P1CO"^70  has  an  opiimal 
construction  that  combines  the  possibility  of  a  small  sample  volume  (0  3  mL  ■  1  5  mL)  with 
mixing  capabiliues  similar  to  those  of  a  3  mL  syringe 


Mixing  CharaclarlstkB 


Snioc0>-E  Smooth -E 

R«d«mele<  Radxyrew 


Capillary 
ProVentConcofO    McroMmciet  * 
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EVALUATION  OF  SENSICATH"  BLOOD  GAS  MEASUREMENT  SYSTEM 
FOR  POINT-OF-CARE  SUPPORT    Lauren  Siapp.  RRT   Shan  Bailev,  RRT. 
Paul  Loik.  RRT.  Lmda  Folk.  RRT,  Ronald  Dechert.  MS,  RRT  Critical  Care 
Support  Services,  Universitv  of  Michigan  Medical  Center,  Ann  Arbor.  Ml 
Introduction:  Analysis  of  arterial  blood  gases  are  importam  to  provide  appropriate 
and  timely  therapeutic  management  of  the  mechanicallv  ventilated  critical  care 
patient    Historically,  this  service  (ABC's)  has  been  provided  tiirough  centra!  or 
satellite  laboratones  which  resulted  in  mcreased  delays  associated  with  sample 
transport,  analysis  and  reporting    To  decrease  the  luni-around-time  (TAT) 
associated  with  STAT  blood  gas  analysis,  ROC  centers  have  been  developed    Tlie 
purpose  of  these  POC  s  is  to  place  ABC  analysis  as  close  to  the  patient  as  possible 
An  extension  of  the  POC  philosophy  is  the  development  of  patient  attached 
analyzers  which  allov^'  immediate  access  to  arterial  blood  samples  and  blood  gas 
analysis  We  evaluated  the  Sensicath"^  Blood  Gas  Measurement  System  (C>ptical 
Sensors  Incorporated,  Eden  Prairie.  M\)  to  determine  the  bias  and  error  compared 
to  conventional  bench  top  blood  gas  analysis  Methods:  Sivtecn  mechanically 
ventilated  adult  patients  admitted  to  our  intensive  care  units  were  selected  for  this 
comparative  trial    A  SensiCath^  Blood  Gas  Measurement  System  was  attached  to 
the  artenal  Ime  of  each  patient  followmg  calibration  of  the  sensor    Arterial  blood 
gas  measurements  were  obtained  per  routme  patient  management    Tlie  arterial 
blood  gas  readings  from  tJie  SeiisiCath    were  recorded  immediately  preceding  the 
collection  of  the  arterial  samples    All  artenal  samples  were  analyzed  using  an 
Instrumentation  Laboratories  Blood  Gas  Analyzer  (IL  model  1640)    A  total  of  b4 
comparison  blood  gas  measurements  were  used  for  tins  study    Tlie  bias  and  error  of 
the  SensiCath**  was  detemiuied  usuig  the  technique  described  by  Bland  and  Altnian 
Results:  We  found  excellent  correlation  between  the  values  obtained  from  the 
SensiCath**  and  our  reference  analyzers    The  correlation's  were   P0-.  r"~0  97. 
p<0  05,  PCO.,  r'  =0  86,  p-'O  05  and  pH,  r'^0  86,  p-  0  05   The  observed  bias 
(SensiCath  -reference)and  error  for  each  anaKte  were  -U  8  torr  ^  12  torr  for  POj. 
I  5  torr  +  3  torr  for  PCO-  and  0  01  _i  0  03  for  pH  Conclusions:  The  SensiCath*^ 
Blood  Gas  Measurement  System  provides  reliable  blood  gas  analysis  when 
compared  agamst  conventional  reference  analyzers  The  patient  attached 
charaaenstic  of  this  analyzer  may  be  desirable  in  patient  populations  which  require 
muiimal  blood  loss    A  complete  cost  analysis  is  warranted  lo  detemime  the 
feasibility  of  usmgthis  system 
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EVALUATION  OF  THE  P.\RATRE^fD  7  BLOOD  GAS  ANALYSIS 
SYSTEM  IN  ADL^T  PATIENTS  WITH  ARDS  Linda  Folk:  RRT,  Lauren 
Stapp,  RKT,  Paul  Loik,  RRl.  Ronald  Dechert,  MS,  RRT  Cnticai  Care 
Support  Service,  Umversity  of  Michigan  Medical  Center.  Ann  Arbor,  MI 
Introduction:  Titration  of  PEEP  and  FiO;  are  common  adjustments  used 
during  therapeutic  support  of  adult  patients  with  severe  ARDS    These 
ventilator  adjustments  require  frequent  monitoring  of  arterial  blood  gas  values 
to  determine  the  efficacy  of  the  care  Use  of  continuous  indwelling  blood  gas 
catheters  may  be  usefijl  for  patients  who  require  frequent  ventilator 
adjustments    W'e  evaluated  (he  Paratrend  7  blood  gas  catheter  to  determine 
the  bias  and  error  compared  against  our  conventional  reference  analyzers 
Methods:  Six  patients  admitted  to  our  intensive  care  units  for  ARDS  were 
selected  for  this  comparative  trial    A  Paratrend  7  (Diamelrix  Medical,  Inc) 
probe  was  calibrated  and  inserted  through  a  radial  artery  catheter    Artenal 
blood  gases  were  obtained  as  part  of  our  routine  ventilator  support    The 
values  displayed  on  the  Paratrend  monitor  were  recorded  (POj.  PCO3.  pH) 
and  compared  against  the  reference  values  obtained  from  our  Point-Of-Care 
fPOC)  center  (IL  model  1640)    A  total  of  49  compansons  were  collected  as 
part  of  this  evaluation    The  data  was  analyzed  using  the  procedure  described 
by  Bland  and  Aitman  Results:  We  observed  significant  correlation's  for  all 
the  anaKles  between  the  Paratrend  7  and  our  reference  analyzer    However, 
the  correlation  between  the  Paratrend  and  reference  analyzer  was  lowest  for 
PO;  ( r=  0  70 1 .  p<0  05 )    The  correlation  for  PCO;  and  pH  were  i^O  969, 
p<0  05  and  r=0  933.  p<0  05,  respectively    The  bias  and  error  for  each  analyte 
companson  are  shown  in  the  table  below 

PO:  PCO2  pH 

Bias  -3  2  torr  -0  02 

torr 
Error  19  7  torr  0  06 

torr 
Conclusions:  The  Paratrend  7  blood  gas  analyzer  system  offers  continuous 
analysis  of  blood  gas  through  the  use  of  an  indwelling  probe  Our  initial  pilot 
study  demonstrated  significant  correlation's,  bias  and  error  when  compared 
against  conventional  analyzer  results    However,  PO:  appeared  to  be  the  most 
erratic  analyte    Further  studies  are  warranted  to  determine  the  application  and 
cost  effectiveness  of  this  technology 
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COMPARISON  OF  ESOPHAGEAL  DOPPLER  .\ND  THERMAL 
DILimON  CARDIAC  OUTPUT  IN  CRITICAL  CARE  PATIENTS 
Paul  Loik  RRT,  Allan  Andrews  MS.RRT.  Linda  Folk  RRT,  Lauren  Stapp 
RRT,  Ron  Dechert  MS,  RRT.  Shan  Baile\  RRT-  Cntical  Care  Support 
Services-Umversity  of  Michigan  Medical  Center-  Ami  Arbor,  Michigan 
introduction:  Hemod\TTamic  momtormg  is  an  important  adjunct  to 
therapeutic  support  of  the  cntical  care  patient  The  use  of  pulmonary  artery 
catheters  have  been  an  integral  part  of  hemodsTiamic  monitonng  to  allow 
assessment  of  fluid  status  and  cardiac  perfomiaiice  Recent  cnticism  of  PA 
catheters  have  questioned  the  efficacy  of  this  momtor  Esophageal  doppler 
technology  ma\  provide  functional  assessment  of  hemodvTiamic  status  with 
Imie  or  no  risk  for  the  cntically  ill  patient  A  ne\s  esophageal  doppler 
monitor  {EDM,  Deltcx  Medical  Incorporated.  Irving  Tx)  has  been  introduced 
lo  provide  continuous  hcmod>"namic  monitonng  in  patients  who  may  not 
warrant  PA  catheters  The  purpose  of  this  stud>  was  to  evaluate  the  bias  and 
error  of  cardiac  output  monitonng  using  the  EDM  system   Methods: 
Patients  w-ho  required  PA  catheters  and  CO  measuremenis  as  part  of  their 
routine  climcal  management  were  selected  Si\tccn  patients  were  onginally 
recruited  for  this  study   Three  patients  were  excluded  from  final  analysis  due 
to  signal  distortion  Thirteen  nonrandomized  mechanically  %'cniilaicd  adult 
patients  were  selected  for  this  companson  tnal  An  EDM  probe  was  placed 
according  to  the  manufacturers  guidehnes  Nasal  placement  was  the  preferred 
route  whenever  possible  The  cardiac  output  values  obtained  from  the  EDM 
were  compared  to  values  obtained  from  themial  dilution  cardiac  output 
measurements  taken  at  the  same  time  A  total  of  24  compansons  were 
obtained  from  this  stud\  population  Bias  and  error  were  determined  using 
the  statistical  analysis  dcscnbed  by  Bland  and  Alunan  The  results  are 
presented  in  the  following  discussion  Results:  We  found  excellent 
correlation  between  the  cardiac  output  values  obtained  from  the  EDM  when 
compared  agamst  our  clinical  standard,  bolus  thermal  dilution  The  observed 
correlation  was  r2=0.74.  p<0  05  The  bias  (EDM-TD)  and  en-or  observed 
were  0  125  L/min  and  I  18  L/min  respecti\ei\    The  mean  cardiac  output  for 
all  comparative  results  was  5  85  L/min  witli  a  range  of  2  8  lo  10  95 
(EDM+TD  /  2)  L/min  Conclusions:  The  Deltex  EDM  provides  comparable 
values  as  those  reported  by  TD  in  cntical  care  patients  In  addition,  the  EDM 
allows  continuous  monitoruig  of  flow  which  may  allow  improved  therapeutic 
assessment 
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USE  OF  ceo,  SP02,  AND  SV02  TO  DETERMINE  ENERGY  EXPENDITURE: 
HOW  RELIABLE  IS  IT?  P.  Shallis.  BAS,  RRT,  3.  Bailey,  RRT.  H  Bautista. 
K,  Wilkie,  BS.  R  Dechert,  MS.  RRT-  Crrlical  Care  Support  Services-  University  ot 
Michigan  Medical  Center 

introduction:  Current^,  indirect  catorimetry  is  the  most  accurate  and  useful 
technique  for  determinatKDn  ot  energy  expendrture  (EE)  in  the  ICU  population 
Indirect  calonmetry  is  prefen-ed  over  the  circulatory  cafculation  of  EE  in  lf>e 
cnttcalty  tfl  because  the  Fick  equaton  requires  parameters  thai  involve  sampling  of 
arlerial  and  mixed  venous  bkxxl  and  tfwrmal  bolus  iniection  for  cardiac  output 
determination  With  the  iniroduclion  of  pulse  oximetry  and  oximetnc  pulfTK>r«fy 
artery  catheters  that  employ  continuous  cardiac  output  (CCO)  technology, 
however,  the  parameters  needed  for  cak:ulation  ot  the  Fick  equation  can  be 
easily  obtained  wrthoul  such  costly  and  time  consumir>g  analysis  If  the  circulatory 
calculation  ot  EE  through  the  use  of  CCO,  pulse  oxin^try,  and  mixed  vertous 
oximetry  can  provide  accurate  patient  resufts,  use  of  indirect  calorin>etry  in  the  ICU 
could  be  diminished  extensively    Methods    All  mechanically  ventilated  patients 
admitted  to  the  Trauma  Bum  Emergency  Service  who  required  pHjimonary  artery 
catheterization  (Baxter  Edwards  Swan-Ganz  CC0/Sv02A/IP  TD,  nrxxlels  7468F 
and  746H8F,  Baxter  Healthcare  Corporation.  Edwards  Cnlrcal  Care  Division, 
Irvine,  CA)  were  considered  tor  irx:lusion  in  this  comparative  study  Comparison 
data  points  were  collected  whenever  EE  through  indirect  cakinmelry  was 
warranted  per  ICU  protocol  Each  data  point  consisted  of  the  followtr>g 
information  CCO,  Sv02.  Sp02,  V02  and  EE  values  obtained  from  the  melaboltc 
cart  (Sensormedic  Delta  Trac,  Sensormedics,  Yorba  Lirxia.  CA  ),  and  Hgb 
obtained  from  the  dajfy  Sv02  calibraton.  Fick  V02(mL/min)  was  cafc:ulaled  as 
(CCO  X  (Ca02-CXD2)  x  10]  with  Ca02  -  Hgb  x  1  34  x  Sp02  and  Cv02  =  Hgb  x 
1  34  K  Sv02    The  portion  of  dissolved  oxygen  in  plasma  was  not  added  to  the 
equation  since  no  Pa02  was  obtair>ed  EE  was  cak;ulated  from  V02  results  Bias 
and  error  were  determined  using  the  techr>ique  described  by  Bland  and  AHman 
RqsuUs    19  patients  were  included  in  this  comparative  study  A  total  of  42  data 
points  were  collected  EE  calculated  from  CCO,  Sp02.  and  Sv02 
underestimated  the  values  obtained  from  our  reference  standard  with  bias  =  -325 
kcals/24  hours  and  error  -  871  kcalsy24  hours  We  did  not  observe  a  significant 
con-elation  between  the  calculated  EE  and  measured  EE  (r^=0.19). 
Conclusion    Use  of  CCO,  Sp02.  arxj  Sv02  to  cateulate  energy  experxlilure 
produced  a  relative  error  of  30-35%  when  compared  against  our  clinical  standard. 
Due  to  the  significant  relative  error  and  lack  of  appropriate  correlation,  we  cannot 
recommend  the  use  of  these  continuous  monitors  lo  obtain  energy  expenditure 
in  critical  care  patients  Determination  of  energy  expenditure  in  this  patient 
population  must  be  obtained  from  dedicated  metabolic  carls. 
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COMPARISON    OF    SECRETION    RETRIEVAL:    SINGLE    USE    CATHETER 
VS    MULTIUSE    CATHETER    AND    SIGH    VS    MANUAL    BREATH 

Linda  M  Folk  RRT  Cntical  Care  Support  Services  Unrversfty  of  Michigan  Medcal 
Center,  Ann  Artxir,  Michigan 

Introduction  Inline  mulliuse  suction  catheters  (IMU)  have  been  on  the  n^arVet  lor 
over  10  years.  While  they  seem  to  be  beneficial  in  reducing  the  risk  of  unintentional 
contamination  of  the  patients  ainvay  and  very  likety  protecting  the  heafthcare  provider, 
some  practitcners  feel  they  are  not  as  efficient  at  secretion  rerTX>val  as  a  sirtgle  use 
(SU)  catheter    The  purpose  of  this  study  was  to  evaluate  the  secreton  retrieval 
capabilities  ot  a  SU  catheter  and  IMU  catheter  Method:  Study  Design  1 :  Ten 
patients  were  selected  from  the  Cnticaf  Care  Medicine  Umt  ot  a  Unlversrty  Hof^ital. 
They  were  selected  based  on  three  criteria  the  diagnosis  of  pneumonia, 
hemodynamic  stability  and  stable  ventilator  settings  (FIO;  <  60  and  <  5  PEEP)  Each 
fMtient  was  suctioned  every  two  hours  x  4.  alternating  between  the  IMU  (TrachCare. 
14  Fr,  Ballard  Corp)  and  the  SU  catheter  (Davol  Suction  Catheter.  14-16  Fr,  C,R. 
Bard  Inc.,  Cranston,  Rl).  Each  sudion  session  was  identical  in  number  of  passes. 
volume  of  instilled  normal  saline,  FIO?  (1  0)and  sigh  breaths  (1  5  limes  V,)  When  the 
palierrt  was  suctioned  with  SU  catheter,  they  were  removed  from  the  ventilator  dufir>g 
suctioning  and  returned  to  the  ventilator  in-between  passes  with  sigh  breaths  Sighs 
were  also  used  in-between  passes  when  using  the  IMU  Pulse  oxin^etry  was 
measured  on  all  patients  dunng  the  procedure  Secretions  were  collected  in  identical 
sputum  traps  ar>d  weigf>ed  and  measured  Study  Design  2  Ten  patients  were 
selected  as  in  Study  i    Paltems  were  suctioned  every  two  t>ours  x  4  using  only  the 
IMU  (Concord  Sten  Cath,  14  Fr ,  Keene,  NH)  afternaling  removing  the  patient  from 
the  ventilator,  manually  ventllatir>g  ten  times  and  reluming  the  patient  to  the  ventilator 
to  suction,  with  sighing  the  patient  ten  times  in  between  passes  at  1  5  times  the  V,, 
Secretions  were  collected,  weighed  and  measured  in  the  same  manner  as  study  1   In 
Study  2,  all  volumes,  pressures  and  ftows  were  measured  with  the  BICORE  C-P  100 
Pulmonary  Monitor  (BICORE  Monitonng  Systems,  Irvine,  CA).  Results:  Study 
Design  1 :  All  patients  tolerated  both  metfKids  well  with  no  irx^derx^es  There  was  no 
statistically  significant  drfference  between  the  SU  or  the  IMU  catheter  In  weight  or 
volume  (p=  .840  and  p=  664  respectively}  Study  Design  2:  AJI  patients  tolerated  this 
study  well  with  no  incK3erx;es  There  was  no  statisticafly  signrticant  differerx:e 
between  using  the  ventilator  with  sigh  breaths  or  manually  ventilating  in  between 
passes  (p=  095.  p^  224  respectively).  There  was  a  statistically  significant  difference 
in  the  peak  inspiratory  pressure  (mean  41±93vs49  +  65  respectively),  peak 
inspratoiY  ftowrate  (l  it  l/m±  .16  vs  1  36  t/m  ♦   13}  and  inspiratory  volume  (1.09  mil 
23  vs  ,94  ml  ±  .08)  between  the  two  methods  (p-  003.  p=  003,  p-  03 
respectively).    CorKluslon:  There  is  rwl  a  statistically  significant  difference  in 
secretion  retrieval  when  using  a  SU  or  IMU  or  wfien  usir^  n^rujal  ventilation  or 
mechanical  ventilation  with  sigh  breaths  to  hyperoxygenate  the  patient  Thiswoukl 
Suggest  that  practitioners  do  not  need  to  remove  patients  from  mechanical  ventilation 
to  suction  provided  the  ventilator  has  100%  FlO^and  sigh  capabilities. 
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AN  F VALUATION  OK  TIU-.  VOLUME  AND  PRCSStlRK  Df-MVF-RY  CHARACTERISTICS 
OF  TI U-:  FRf;NCH  POCKET  FMEROENC Y  AIRWAY  (FPEA)  AND  Tl  IK  NU-TRAKE  (N 1 ) 
CRICO  m  YROIDOTOMY  DI-:VICi;  TiniOp'tllolLFAJDRRT  and  Ftcd  1  Jill  M  A  ,  R  R  T 
tiniv  of  .South  Alabama.  Mobile.  AL 

BacliKniund:  CncothvToi  Jiilomy.  the  pimcliirc  of  the  cncotJiyioid  cartilage  to  create  an  airwa\ . 
IS  iLsually  pcifomied  m  m  emergency  situation  whcrcm  the  Mtlim  has  clenched  lecUi,  blood  oi 
vomil  obscuring  visiioliz^tion  of  the  upper  niruay.  severe  maxilloruciul  injuries,  inaccossLbihlv 
bccou.sc  ihe  victim  was  irupped.  severe  burn-j,  lar>npcal  edema  from  an  msetl  bite,  or  failure  of 
the  Heimlich  maneuver    The  present  rejKirt  describes  a  new  cnwithjToitlotomy  device  that  i.s 
packaged  as  a  key  ring  attuclunenl    lliiv  new  device  is  compared  with  the  currently  available  N'l 
cnc«>lhyroido(omy  device  We  .sought  to  determine  the  volumes  and  preAsurex  geueraied  with  this 
new  device  compared  to  the  NT  The  FPHA  is  a  four-piece  device  that  is  disassembled  for 
ciicotliyroidotnmy.  then  reasNcmblcd  for  palicnl  ventilation    The  Hi  is  s  needle 
cna^thyioidotom)  device,  that  uses  airways  of  incrca.sing  si/c  for  palient  vcntilaliCHi.  Methods: 
rach  device  was  punctured  inln  a  piece  of  corrugnied  tubing  cUncd  at  one  end.  simulating  a 
cncfilhyroid  membrane    Die  tubing  wasadnplcd  lo  ii  training  Icsl  lung  Crfl,)  which  was 
ventiUled  iJvough  each  device  by  1 )  a  mechanical  ventilator  set  at  a  tidal  voltune  of  U,}<  I..  H-lb 
bruiilh-s/min  and  (lows  of  30  and  50  I-/inin.  2)  a  munual  resuscilalor  at  rates  of  10-20 
brc^lh.s/min,  and  1-2  sec  inspiratory  times  und  t)  by  mouth -to-de vice  at  10.  12,  and  20 
brcalhs/mm  And  I0and20cmHjO  These  seuinps  arc  amsisicni  wiUi  Advanced  Cardiac  life 
Support  guidelines  Pressures,  flow*,  and  volumes  were  measured  by  the  IlL  Eiperienc*:  1  he 
<levice  was  only  tested  m-vilro  Clinical  inals  were  not  part  uf  this  pri>ti,>cnl    Evaluncion  rcsulli: 
The  I'i'liA  delivered  0  704  +  0  00 :i  L  lo  die  test  lung  at  all  rua  and  (lowi  The  NT.  with  tape 
wrapping  to  cover  the  leaks  inherent  in  the  device  delivered  0  475  +  0  035  I.  to  the  test  lung  ul  all 
rates  and  flows  The  FPKA  delivered  0  5.35  i  0  0 1  3  L  and  the  NT  lielivered  0  429  +  0  005  L 
dunng  manual  ventilation  with  the  resuscitntnr  Tida!  volume  was  approximalcly  0  9  I.  wilJi  the 
FPHA  during  moulh-lo-device  breathing  iil  a  i>cak  pressure  of  opproxinialelv  20  cm  MjO  and 
0  45  I.  at  a  peak  pressure  of  10  cm  1 1,0  The  NT  votuiiies  were  0  704  I.  and  0  626  L  at  20  cm 
1 1,0  mid  0  48 1  1.  at  10  cm  f  I,0  with  nHtiilh-iiMlevice  ventilntion  I  J.smg  the  FPEA.  intnnsic 
PLiliP  began  to  develoji  at  1 0  breaths/minute  and  uctual  lluvv  of  27  5  Uiiiin  Wlien  flow  was 
increa.'icil  lo  44  L/mtn-.  the  uitnnsic  PIJ'P  wns  eliminated  I  lighcr  intiinsit  PtliP  t>ccun"ed  ai 
coch  higher  breath  rale  ol  a  set  (low  of  30  L/min  whicli  tlecieased  w  ith  a  sci  (low  of  50  Umin 
Thehighcsunlnasic  P1:1:P  was4  5  cm  MjOal  16  brvalhs/min  and  scl  llow  of  30  Umin  Tins 
dccfL-Qscit  to  1  8  cm  H,0  when  How  waa  iiKTca.«<d  to  5('  lymin    Concluitons:  The  FPU  A 
delivered  consistent  tidal  volumes  to  the  lesT  lung  al  all  rales  ami  Hows  selected  when  mcclianical 
ventilation  was  used  Ventilation  was  eon.M-sleni  when  ventilating  with  a  manual  rcsuscitaU'r  und 
witli  moulh-lo-devicc  ventilation  RcsulLt  dcmon.slratc  Uial  tlie  volumes  tlirougli  the  FPF.A  were 
consistently  higher  Ihiin  those  delivered  through  the  NT  due  to  leaks  inhcTrnl  in  ihe  NT,  despite 
wropping  the  NT  with  cloth  adhesive  tape  Wljile  both  devices  apfiear  to  create  a  patent  airway, 
vcniilaiion  through  the  Fl'IiA  was  greater,  iis  n  did  noi  leak  and  its  seal  wiih  Ihe  smu.'.alcvl  airv\a> 
was  supef  lor  to  that  of  the  NT  Clinicallv  inc^wi-seqiiential  inlnnsic  PHrP  developed  when  the 
FPEA  was  used  l*oth  the  N 1  and  IPUA  provide  a  I  Smm  O  I)  adapter  for  atlachinent  o( 
vcnlitaiory  devices 
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COMPUTER  SIMULATION  OF  LUNG  VOLUMES  AND  VENTILATORY 
CAPACITIES  USING  ANTHROPOMETRIC  DATA  OBTAINED  ON  THE 
ANTHROPOMETRIC  MEASURING  CHAIR  (AMC)  by  Z  Balantic'   M  Flezar" 
P  Novak",  ]  Sorh",  F  Kandare"  'University  of  Ljubljana.  Faculty  of 
Mechanical  Engineering,  ■*Clinical  Centre  Ljubljana.  Clinic  of  Inteinal 
Diseases— Golnik,  Slovenia    We  sought  to  validate  unconventional 
anthropometnc  values  that  can  be  obtained  m  paralyzed  patients  seated  in 
a  special  chair  (AMC)  as  predictors  of  ventilatory  function  (FVC.  FEVI 
TLC,  RV)  in  order  ultimately  to  establish  reference  values  for  handicapped 
subjects  We  studied  45  healthy  adults,  measuring  lung  function  with 
spirometry  and  plethysmography  IVlultiple  stepwise  regression  analysis 
incorporating  21  unconventional  anthropometric  variables  significantly 
con-elated  with  conventional  measures  {age,  mass,  height)  led  to 
equations  tor  prediction  of  FVC,  FEVI   TLC.  and  RV  in  men  and  women 
SH=sitting  height,  A=age,  ST=sternum  length,  CDX=ditference  in 
expiratory  &  inspiratory  chest  circumference  at  xiphoid. 
AS=annspan,ClX=inspiratory  chest  circumference  at  xiphoid, 
LLEX=expiratory  laterolateral  chest  diameter  at  xiphoid,  APD5=diff  in 
anteroposterior  expiratory  &  inspiratory  diameter  at  5th  vertebra. 
LLI5=inspir  chest  diameter  at  5th  vertebra, CD5=difference  m  insp  &  expir 
diameter  at  5th  vertebra  APIX=  inspir  anteroposterior  diameter  at  xiphoid 
LLDX=<]if1  in  inspir  &  expir  laterolateral  chest  dia  at  xiphoid. LLE5=expir 
laterolateral  chest  diameter  at  5th  vertebra 
Women   FVC=30  31lSH  30  222A+117  981ST^-76-729CDX 
(R2=0  989SD=494  mL] 

Men   FVC=33  584AS-86  489CIX+222  768LLEX+211  001APD5  IR2=0  991 
SD=550mL] 

Women   FEV1=:-10  356SH-134  667LLI5+46.217AS+151.603CD5 
[R2=0  99lSD=363mL] 

Men  FEVi=8l  242SH-92  415ClX+130  229LLEX+109  338ST- 
185,832CDX+86  066CD5       IR2=0  993  SD=387  mL) 
Women  TLC=63  408SH-82  485APIX+108  962ST  [R2=0  989  SD=643 
mL] 
Men  TLC=55  596AS-128  506LLDX+256  730ST-58.878CIX-329  307CDX 

[R2=0  093  SD=687  mL] 
Women  RV=149  695LLE5-138  072APIX+12  943A  [R 2=0  966  SD=342 
mL] 
Men   RV=-1  366APE5+11,665A-71  498LLD5+130  313ST-153  040CDX 

{R2=0  980SD=373mL] 
Unconventional  anthropometric  variables  obtained  using  the  AMC  chair 
can  be  used  to  predict  lung  volumes  in  adults. 
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battery-powered  portable 
ventilator/compressor/blender 
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Announcing  the  Infant  Star" 

Ventilator  Series.  Designed  to  grow 

with  your  changing  needs. 

\i)ur  jtatii'iit  deserves  a  successful  future.  We  just  happen 
to  feel  the  same  about  infant  ventilators.  It's  a  commitment 
that's  Ihrivint;  in  the  form  of  our  new  Infant  Star  Ventilator 
Series.    .Adaptable,  upgradable,  anti-obsolescent  ventilators 
for  every  facet  of  infant  ventilatory  support. 


[  The  Infant  Star  500  provtdes; 
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The  Infant  Star  9S0  has  the 
Identical  control  panel: 


•  /'/i/s.  /nil  III UV  iihiilcs 

•  ,V(i  /(I'll/  /tir  ioslly  rctriiiniii};  of 
dinkiil  or  hioDieiliail  itnff 


Someday,  the  future 

v^fill  lie  in  his  hands. 

For  now,  his  future 

lies  in  yours. 


The  Infant  Star  SCO  and  950  ventilators  provide 
unprecedented  flexibility  while  reducing  the  cost  of 
providing  advanced  ventilatory  care. 
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tor  more  information  or  a 

product  demo,  contact  your 

Nellcor  I'uritan  Bennett 

representative  today  at 

I'hv  Infant  Star  950  ^hes 
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PREDICTORS  OF  COMPETENCE  IN  METERED  DOSE  INHALER  KNOWLEDGE  AND 
TECHNIQUE  IN  FOUR  HEALTH  PROFESSIONS  Tammj  K  Sleej«r  BS  RRT  •,  Jon 
Gtetzen  BS  RRT,  Damn  Beier  BS  RRT.-Arkansa-.  Childrens  Htispiul,  Litlle  Rtxk.  AR, 
North  Dakitci  State  Unjveniity/  MentCarc  Resp  Care  Program.  Fargo.  ND  58122 

INTRODUCTION;  Cone«l  use  of  metered  dose  inbaler^  (MDI)  i*;  ver>  (echnjque  and 
kEowIedge  ilependenl    Given  the  rlivei^  educaDonal  hackgrounds  of  the  four  professions 
studied,  we  sought  to  determine  v.tether  demonstrable  differentes  in  MDI  technique  or 
knowledge  m  these  care  giver<;  emst,  and  if  wc  could  predict  competence  hased  on  training, 
frequency  of  MDI  ase  and  years  expenence.  METHOD:  We  studicj  MDI  technique  and 
knowledge  of  rand.imly  selected  MDs  (131.  RNs  (15|.  RPHs  1 14)  and  RTs{14)/i(S 
Jiubjeasj  from  a  400+  bed  regional  tcachmg  facility  and  liKal  retail  pharmacies.  Consent  was 
imphej  by  participation    Each  subject  answered  seven  questions  to  determine  their  knowledge 
of  common  MDI  facts.  The  subject,  usmg  a  clean  placebo  inhaler,  also  demonstrated  their 
MDI  teclmique    RESULTS:  Data  was  analyzed,  using  one  w-ay  ANOVA  lp<-05)  and  Tukey 
(HSD)  comparison  of  means  (alpha<  05)    All  data  re[Xined  as  '^  coriect  Mean  (stJ). 


KNOWLEDGE  Know  when  MDI  is  empty 
Inhale  with  slow  inspu^uon 
Spacer  effect  on  mouth  deposits 
When  to  nnse  mouth 
First  Beta2.  Second  steroid 
FIffecI  of  waning  between  puffs 
*  of  aerosol  deposited  m  lungs 
Mean  %  rorrccl  Knowledge 

TECHNIQUE     Shake  pnor  to  use 

Exhale  hilly  pnor  ui  actuate 
Hold  MDI  upnghl  when  using 
Use  some  type  of  spacer  device 
Begin  inspiring  tx-fore  actuate 
Actuate  MDI 

Inspire  with  sl.^w  deep  breath 
Hold  breath  for  >  3  seconds 
Only  inspire  1  Puff  per  time 
Mean  %  Correct  Techruqiie 

PREDICTORS  n 

How  Trained       MDI  pkg  inwrt  14 

Formal  education  26 

Peer  education  16 

MDI  Frequency   <  lOX  per  week  35 

>  lOX  per  week  21 
Enpenence           <  15  years  26 

>  15  years  30 


MD 

54 
1,0 
77 
85 
-60 
69 


RN 


1,0 
93 
33 
67 
07 


RPH 

64 
10 
-64 

79 

57 

57 
,00 


RT 

93 
,79 
1-0 
1-0 
,93 
,93 
,29 


,67(.I6)  .63(14)  .60(.10)  .84<.13) 


,80 
,33 
1.0 
1.0 
80 
1,0 
93 
53 
1  0 


I.O 
,29 
93 
93 

29 
10 
50 


1,0 
79 
1-0 
10 
1  0 
1-0 
1.0 
10 
93 


78(  11)    821  II)    71(  13)    97(.05) 
Knowledge  Tecfankpie 


60(.09) 

75(-17)  p=,01 

65(15) 

64<,I4) 

75(181  p=,09 

68(,I7) 

69(  15i    p=   19 


74(,16) 
,87(  ID  p  =  -01 
81(  15) 
77(  15) 

90(09)  p  =  -01 
851,12) 
79(  IS)  p=  15 


CONCLUSION:  There  is  a  signilicanl  difference  m  the  overal,  klK>wledge  and  lechiuquc 
{p=,(XX)l)  between  professions,  with  RT  scoring   signilicantly  higher.  Formal  educanon,  and 
MDI  frequency  >  10  X  per  week  predict  greater  competence  m  technique.  Only  formal 
educanon  predicts  increa,sed  knowledge    Wc  coiKlude.  ui  oui  facility,  formal  educanon  is  Ihc 
best  option  for  ensuring  competence  m  both  MDI  knowledge  and  lechmque 
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EXAMINATION  OF  ACADEMIC  USES  OF  AN  INTERNET  SITE"  AN  ONGOING  STUDY 

Stephen  P  Fracek.  Jr ,  PhD  and  Jon  0  Nlisestjsn,  Ph  D  .  RRT 
Department  of  Respiratory  Care.  School  ol  ANied  Health  Sciences 
University  ol  Texas  Medical  Branch,  Galveston,  Texas 

The  School  of  Allied  Health  Sciences  (SAHS)  began  operating  an  inlemel  site  (hltp  // 
www  sahs  utmb  edu/sahs)  m  Dec  ,  1995   Initially,  general  information  about  the  School 
and  its  Departments  was  available  and  in  Aug..  1996,  course  malenals  were  added  The 
purpose  of  this  study  is  to  determine  how  visilors  access  the  site  and  if  students  would 
use  the  site  lo  obtain  course  matenais  Raw  data  consisl  of  tog  entnes  kept  by  the  web 
server  software   Log  entries  are  a  computer  record  ol  each  file  that  a  visitor  accessed 
while  at  our  site  The  logs  ate  broken  aown  by  month,  page  (School's  home  page, 
departmental  home  pages,  etc  ),  and  user  URL  (University's  computers  =  intranet  or 
other  URL  -  internet)  Our  data,  which  is  updated  monthly,  indicate  the  lollowing.  The 
number  of  visitors  to  the  SAHS  home  page  has  increased  in  a  roughly  linear  fashion,  we 
had  over  1,500  visitors  m  Apr ,  1997  The  majority  of  visilors  use  the  intemel  to 
access  the  SAHS  home  page  {cun-enily  about  70%)  About  42^'c  use  commercial  internet 
providers:  another  32%  use  computers  at  educational  sites  (these  represent  a  broad 
cross  section  of  US  educational  institutions),  less  than  1%  have  foreign  addresses  and 
the  remainder  have  only  an  IP  address  Visitors  to  the  departmental  pages  (Itiose 
seeking  information  about  our  programs)  overwhelm ir>g I y  use  the  internet  (-90%), 
whereas,  visitors  (mamly  our  students)  lo  the  course  home  pages  are  about  evenly  split 
between  the  intemel  and  the  intranet  (45/55%)  Speaalized  pages  (professional 
employment  opportunities,  meeting  infonnaiion,  etc  }  are  heavily  utilized  by  inlemel 
visitors  (-80%)  The  visitors  to  the  Respiratory  Cares  (RC)  departmental  pages  mirror 
these  trends,  that  is  visitors  use  the  inlernet  (-86%),  whereas  course  matenais  usually 
are  accessed  via  the  intranet  (-85%)  The  number  o*  visitors  to  the  RC  home  page  is 
much  greater  than  one  would  expect  based  on  the  number  of  students  in  the  RC 
departmenl  Our  expenences  indicate  the  following  Our  web  site  is  a  good  way  to 
advertise  the  School  Students  will  use  online  resources  but  currently  they  tavor  using 
the  School's  intranet  We  predict  that  as  intemet  access  from  home  computers  becomes 
more  common,  educational  uses  of  the  internet  will  increase 
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CRTT  EXAMINATION  RFSUI.TS  ARF  PsiVERSELY  RELATED  TO  THE  NUMBER  OF 
YEARS  OF  CLINICAL  EXPERIENCE  WITHIN  THE  STAFh  OF  A  LARGE.  UNIVERSITY 
AFFILiATtD  TEACHING  HOSPITAL 

Russell  T  Reid,  RRT.  CPFT,  David  Wheeler.  RRT.  Ken  HarKcltl,  RRT,  and  Cath\  Mecnls.  RRT 
The  Methodis:  Hospital,  Houston.  Texas 

We  sought  lo  determine  if  a  signiflcani  statistical  relalionship  exists  between  the  knowledge, 
skills  and  abilities  of  Respirator>  Care  Practitioners  and  the  namber  of  \ears  of  clinical 
expenence  the\  posses   Methods:  An  entry  level  CRTT  evaininalion,  distributed  by  the  National 
Board  For  Respiratory  Care  (NBRO  in  a  "CRTT  Stud>  Guide",  was  administered  to  77 
Respirator>  Care  Praclilioners  (RCPs)  employed  by  (he  Respiratory  Care  Services  Department 
Statistical  analysis  consisted  of  correlation  and  linear  regression  with  p  <  05  considered 
sigmficant  Stanstical  analysis  was  performed  using  a  commercially  available  statistical  software 
package  (Exsialix.  Select  Micro  Systems.  Yorktown  Heights,  NYl  and  results  were  adjusted  for 
sample  size  Results 
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Sample  Size 
and  Staff 
Credentials 


-77 


Mean  Expcrienci 
(±S,D| 


9.87  years  (±  6,59) 


Mean  Examination 
Score  (±  S  D  ) 


82,51%  (±7.93%) 


Correlation 
Coefficient 


Coefficient  of 
Detennination 
(T) 


0.200' 


•p<05 

Tlie  coefTicieni  of  determination  demonstrates  a  statistically  signiflcani  relationship  betvseen  the 
staff's  knowledge,  slcills  and  abilities  and  the  number  of  years  of  clinical  experience  When 
adjusted  for  sample  si/e  the  number  of  years  of  experience  accounted  for  20°..  of  the  differences 
in  test  scores  Tlie  general  trend  demonstrated  was  an  inverse  relationship,  with  examination 
scores  decreasing  with  an  increasing  number  of  years  of  clinical  expenence  Conclusion  Many 
factors  account  for  differences  in  individual  examination  scores  Performance  on  the  CRTT 
examination  within  our  staff  was  adversely  effected  by  the  number  of  years  of  clinical  experience 
or  from  another  perspective  an  increasing  length  of  time  from  their  date  of  graduation  from  an 
accredited  Respiratory  Care  education  program.  We  believe  this  pomts  to  the  need  for  an 
increased  level  of  continuing  education  provided  either  through  an  accredited  program  or 
alternatively  by  the  employer 
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EVALUATION  OF  THE  HEALTH  OCCL'P.^TION.S  APTITUDE  EXAM- 
INATION (HOAEl  FOR  SCREENING  RESPIRATORY  CARE  EDUCA- 
TION PROGRAM  APPLICANTS,  Jeff  SlanJncIge.  MEd.  RRT.  Kathy 
Bnggs.  MEd.  RRT.  Kathleen  M,  Mugan.  MT  (ASCPlSH,.  University  of 
Arkansas  lor  Medical  Sciences.  Little  Rock  Arkansas. 
INTRODUCTION:  In  our  Respiratory  Care  Program,  attnlion  rates  vary, 
but  periodically  approach  undesirable  levels.  To  reduce  attrition  and  more 
accurately  predict  success,  a  revision  of  Ihe  current  selection  procedures 
was  necessary.  We  e\aluated  as  one  possible  component  of  our  admissions 
procedure,  the  Health  Occupations  Aptitude  Examination  ( HOAE).  an 
instrument,  specifically  for  use  by  allied  health  education  programs  in 
admission,  placement,  and  guidance  procedures,  that  contains  ."i  separate 
tests.  Scores  are  given  for  Academic  .Aptitude  (A.  A,  I.  Spelling  iSp). 
Reading  Comprehension  (R.C.I.  Information  in  the  Natural  Sciences 
(N,S-1.  and  Vocational  Adjustment  Index  (V.A.I,),  EVALUATION 
METHOD:  We  reviewed  the  instrument's  technical  manual  for  norms, 
reliability-validity  studies,  and  general  test-development  procedures.  We 
then  conducted  a  pilot  study  using  a  con\enience  satriple  of  49  respiratory 
care  students  from  .'  different  program  years.  To  pre\ent  respiratory  care 
instruction  from  biasing  (he  examination  results,  the  HOAE  was 
administered  immediately  upon  admission  to  the  Program,  before  any  pro- 
fessional education  comtrienced.  Each  test  score  from  the  HOAE  was  then 
correlated  with  professional  respiratory  care  program  grade  point  average 
(PrGPAi  using  the  Pearson  Product  Moment  correlation  coefficient  of  0,40 
as  a  threshold  and  an  a  level  of  0.05.  RESULTS:  Positive  relationships 
were  found  between  PrGPA  and  .^  of  the  5  instruiuent  tests.  Statistically 
Significant  relationships  were  found  between  the  A, A.  Score  (r  =  0.40. 
p  <  0,051.  N,S,  Score  (r  =  0,40.  p  <  0,05 1,  and  R.C.  Score  (r  =  0.31. 
p  <  0,05),  CONCLUSIONS:  The  potential  of  the  HOAE  for  strengthen- 
ing our  Program's  selection  process  is  not  clear,  although  the  V,A,I,  pro- 
vides useful  infonuation  about  specific  beha\  iors  and  is  useful  in  counsel- 
ing. We  will  continue  to  administer  the  HOAE  in  order  to  determine  its 
ultimate  appropriateness  as  an  admissions  process  component, 
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CORRELATING  VARIOUS  ADMISSION  VARJABLES  WITH  ACADEMIC  SUCCESS  IN 
A  RESPIRATORY  CARE  EDUCATIONAL  PROGRAM  JefTStandndec.  MEd,  RRT. 
University  of  Arkansas  for  Medical  Sciences.  Little  Rock,  Arkansas  INTRODUCTION:  The 
literature  provides  a  wealth  of  infonnaiion  for  predicting  the  success  of  students  entering 
college  from  high  school  Hovsever.  predicting  a  sludem's  success  in  A  Respiralorv'  Care 
Educational  program  can  be  quite  difficult  METHODS:  In  an  effort  to  establish  a  valid 
admission  system  for  Respirators  Care  Progra:n  applicants,  an  analysis  of  a  number  of 
independent  variables  wa^  conducted  As  program  success  is  the  ultimate  goal  of  admission 
selection,  these  independent  variables  were  correlated  with  Professional  Respiratory  Care 
Program  Grade  Point  A\erage  (PrGPA)  A  coii\ciiicnce  sample  of  rcspiratorv  care  siudents 
(n  =  49)  was  selected  from  three  different  program  years  Tlie  HOAF.  was  administered 
immediately  upon  admission  to  the  Respiratory  Care  Program,  before  any  profcssioruil 
education  commenced  The  results  of  the  HOAE  and  several  other  admission  variables  wcrt 
then  correlated  with  ending  PrGPA.  using  ihe  Pearson  Product  Moment  correlation 
procedure  The  admission  variables  studied  were.  Inierv  icw  Score  (I  S  ).  Personal  References 
Score  (R  S  ),  Cumulative  Prc-requisitc  Grade  Point  A\eragc  (CGPA).  and  all  five  tests  of  the 
HOAE  instrument  Academic  Aptitude  (A  A  ),  Spelling  (Sp  ).  Reading  Comprehension 
(R  C  ).  Information  in  the  Natural  Sciences  (N  S  ).  and  Vocational  Adjustment  Index 
(V  A  I  )  RESULTS:  The  results  of  the  anaiysis  conflicted  with  previous  thcor>.  making  the 
need  for  this  particular  study  evident  Using  a  Pearson  coeQicient  of  0  40  as  a  threshold 
(Popham  &  Sirotnik.  1992),  no  sigmfican!  relationships  were  found  between  PrGPA  and  the 
Interview  Score  or  Reference  Rating  Score  However.  signiTicjinl  correlations  were  noted 
between  PrGPA  and  CCiPA  (r  -  U  42.  p  <  it  (i5)  In  addition  sUUslically  significant 
relationships  were  found  between  PrGPA  and  ihe  Academic  Aptitude  Score  (r  =  0  40.  p  < 
0,05),  Informatjon  in  the  Natural  Sciences  Score  (r  =  0  40.  p  -=  0  05).  and  Reading 
Comprehension  Score  (r  =  0  31,  p  •  005)  While  statistically  sigrtificani  beyond  theO  05 
aJplia  level,  the  rclauonslup  between  PrGPA  and  Reading  Comprehension  was  considered  to 
be  quite  weak  CONCLUSION:  In  order  to  strengthen  admission  decisions  for  respiratory 
care  program  applicants,  the  use  of  multiple  measures  is  advantageous  The  use  of  prexiously 
valid  cnieria  does  not  guarantee  current  or  tonlinuous  vahdiiy  This  m-ikcs  frequent 
asscssmcni  of  admission  cniena  a  necessity  While  generalization  of  ihispanicular  study 
beyond  the  scope  of  our  program  is  limited,  further  research  into  predicting  academic  and 
professional  success  is  warranted 
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A  COMPARISON  OF  RESPIR.\TOR\  THFRAP\  STLDENTS' 

CRITICAL  THINKING  ABILITIES  WITH  PERFORMANCE  ON  THE 

CLINICAL  SIMULATION  EXAMINATIONS. 

Shelley  C  Mishoe.  PhD.  RRT.  Franklin  H  Dermison.  MEd.  RRT.  RPFT. 
Medical  College  ot  Georgia,  Augusta.  GA  and  [,ynda  The  mas -Good  fellow 
MBA.  RRT.  Georgia  Slate  University.  Atlanta.  GA. 

Introduction:   The  purpose  of  this  study  was  to  determine  the  relationship  between  students' 
cntical  thmking  abilincs  as  measured  by  the  Watson-Glascr  Critical  Thinking  Appraisal 
(WGCTA)  wiih  performance  on  Ihe  Clinical  Simulation  Self  Assessment  Hxams  from  the 
National  Board  for  Respiratory  Care  (MBRC).  We  also  examined  pcrfonnance  on  these  tesls 
vMt^  students'  grade  point  average  (GPA)    The  WGCTA  has  been  Lsed  in  hundreds  of 
research  studies  and  li  considered  lo  t*  the  best  single  measure  of  critical  thinking    The 
WGCTA  assesses  the  abilities  to  defme  the  problem,  select  information  for  problem  solution, 
recognize  stated  and  unstated  assumptions,  formulate  or  select  promising  hypotheses,  and 
draw  valid  conclusions.  The  Clinical  Simulation  Exams  (CSE)  from  the  NBRC  are 
considered  by  experts  in  philosophy\social  sciences  to  be  one  of  the  few  domam-specific 
instnunents  for  assessment  of  critical  thinkmg.  Methodology:    We  administered  the 
WGCIA  and  the  CSE  Self- Assessment  Form  II  to  60  students  between  I'^'J^-IQ^,  prior  to 
graduation  from  our  BS  Program  m  Respiratory  Therapy    We  compared  WGCTA  scores 
with  the  mformation  gathcruig{IG)  and  decision  making  (DM)  scores  on  the  CSE  The 
WGCTA  IS  available  in  form  A  and  form  B  as  an  80  item  test  with  five  subsets  on  inference, 
recognition  of  assumptions,  deduction,  interpretation  ,  and  evaluation  of  arguments.  The 
instrument  has  established  cnterion  and  construct  validity  (r=0  55  to  0  75),  internal 
consistency  (r-0  83),  stability  of  scores  overtime  (r-0  73).  and  correlation  between  scores  of 
alternate  forms  (r=0  73)      Participation  in  this  research  study  was  voluntary  as  approved  b\ 
our  Internal  Review  Board    f*rogram  faculty  did  not  know  students'  scores  and  were  blinded 
from  the  study    Data  were  analyzed  using  repeated  measures  ANOVA  and  Correlation 
Coefficients,  with  level  of  significance  set  at  0  05     Findings:  We  found  a  significant 
correlation  (r-O  34)  between  WGCTA  (59^7.2)  and  DM  scores  (66±15)    We  also  found 
that  GPA  (3  40t.43)  was  significantly  related  to  WGCTA  (r-0  45 1  and  DM(r-0  43)    These 
findmgs  are  meaningful  smce  we  compared  data  obtamed  under  various  testing  formats  and 
testing  conditions    Conclusions:    Wc  conclude  that  the  WGCTA.  a  valid  measure  of  general 
CT  abilities,  relates  to  GPA  and  DM    We  concur  thai  the  CSh  measures  domain-specific 
aspects  of  CT    Students  with  a  higher  GPA  and  greater  CT  abilities  can  be  expected  to 
perform  better  on  the  CSE. 
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CAN  RESPIRATORY  THERAPY  EDICATION  IMPROVE 
CRITICAL  THINKING? 

Shelley  C  Mishoe.  PhD.  RRT.  Fi^nklin  H  Dennison.  MEd,  RRT.  RPFT. 
MedicaJ  College  of  Georgia,  Augusta.  GA.  and  Lynda  rhomas-Goodfellow. 
MBA.  RRT.  Georgia  Suie  University.  Atlanta.  GA. 

Introduction:  The  purpose  of  this  study  was  to  determine  if  a  BS  Program  m  Respiratory 
Therapy  improved  students'  critical  thinking  (CT)  as  measured  by  the  Watson  Glaser  Cntical 
Thinking  Appraisal  (WGCIA)    llie  WGCTA  is  considered  to  be  the  best  single  measure  of 
cntical  thinking  mvoiving  the  abilities  to  define  the  problem,  select  information  for  problem 
solution,  recognize  stated  and  unstated  assumptions,  formulate  or  select  promising 
hypotheses,  and  draw  valid  conclusions    Methodology:    A  pretesi-posnesi  design  was  used 
to  evaluate  critical  thinkmg  at  the  beginning  of  the  program  and  pnor  to  graduation    The 
WGCTA  was  admmislered  to  72  students  at  two  BS  Programs    For  one  of  the  programs,  wc 
had  data  for  multiple  classes    The  WGCTA  is  available  as  an  80  item  test  with  five  subsets 
on  inference,  recognition  of  assumptions,  deduction,  interpretation  .  and  evaluation  of 
arguments    The  msirument  has  established  cntcnon  and  construct  validity  (r=0  55  to  0  75) 
and  reliability  uiciudmg  internal  consistency  (r=0.83 ),  stability  of  scores  over  tune  (r=0  73). 
and  correlation  between  scores  of  alternate  forms  (r=0  73 ).  Participation  in  this  research 
study  was  voluntary  as  approved  by  the  Internal  Review  Board  at  each  Institution    Program 
faculty  did  not  know  students'  WGCTA  Scores  and  were  bimdcd  from  the  study.  Data  were 
analyzed  usuig  ANOVA  on  the  differences  between  pretest  and  posttcst  scores  with  level  of 
significance  set  at  0  OS  Pairwisc  comparisons  were  made  using  Tukey's  HSD.  Findings:  We 
found  a  significant  unprovemcnt  in  critical  thinking  for  the  class  of  1996  (CT  diff -=9  6*12), 
We  found  no  significant  improvement  in  the  pretest  (56*8.2)  and  posttcst  (53*12.2)  scores 
for  the  classes  from  1993-1995    There  were  no  significant  diftercnces  in  WGCTA  scores 
between  groups  of  students  at  each  program    Conclusions:    One  conclusion  is  that  the 
educational  changes  that  we  implemented  to  facilitate  problem-based  learning  (PBL) 
significantly  improved  the  problem  solving  aspects  of  our  students'  critical  thinking 
However,  wc  suspect  that  students  may  not  have  taken  the  test  senousK  tor  1993-1995  since 
the  WGCTA  was  not  a  program  requirement    In  1996,  wc  stressed  more  than  in  the  past  that 
students  should  do  their  best  on  the  WGCTA    This  procedural  change  may  have  influenced 
our  results.  In  order  to  motivate  students  in  the  future,  wc  have  modified  our  research 
protocol  so  that  the  WGCTA  is  a  program  requirement,  with  pennission  lo  use  the  data  for 
research  purposes    We  believe  that  this  change  will  improve  our  ongoing  research  and 
increase  the  validity  of  our  findings  to  determine  if  PBL  in  rcspiniiory  therapv  can 
significantly  improve  critical  thinking 
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A  COMPARISON  OF  FACULTV  RATINGS  OF  CRITICAL  THINKING  AND 
PROBLEM  SOLVING  ABILITY  TO  THE  WATSON-GLASER  CRITICAL  THINKING 
APPRAISAL  AND  CLINICAL  SIMULATION  EXAMINATION  SCORES     David  C 
Shclledv.  PhD.  RRT.  Shelley  C    Mishoe.  PhD.  RKT.  Robcn  \^    Lawson.  MS,  RRT  and 
Douglas  L   Murphy.  PhD    The  University  of  Texas  Health  Science  Center  at  San 
Antonio.  San  Antonio.  Texas  and  Medical  College  of  Georgia,  Augusta.  Georgia. 

BACKGROUND   Respirator*  care  educational  programs  seek  to  develop  student's 
cntical  thinking  and  problem  solving  abilities     Difficulty  in  evaluating  these  skills  makes 
this  goal  problematic    The  Cntical  Thinking  and  Problem  .Solving  evaluation  instrument 
(CTPS)  is  a  21  item  assessment  tool  that  allows  faculty  lo  systematically  evaluate 
students   Scores  generated  are  totaled  and   range  from  21  (low)  to  147  (high)  points  The 
CTPS    has  evidence  of  content  validity  based  on  review  by  a  panel  of  experts    The 
interaicr  reliability  of  the  CTPS  has  been  reported  to  be  r  -   66  with  Cronbach's  alpha  of 
95-  99     The  Watson-Glaser  Cntical  Thinking  Appraisal  (WG)  is  designed  to  measure 
subjects  ability  to  reason  analyiically  and  logically     Tlie  WG  uses  five  subtests  lo  assess 
the  ability  to  make  inferences.  recogni«  assumptions,  perform  deduaion.  and  interpret 
and  evaluate  arguments    The  scores  on  these  subtests  arc  combined  to  generate  an  overall 
critical  thinking  score    Form  II  of  the  NBRC  clinical  simulation  sclf-asscssmeni 
examination  (CSE)  consists  of  7  patient  management  problems    Performance  on  these 
problems  is  combined  to  generate  an  overall  information  gathering  (IG)  and  decision 
making  (DM)  score    We  compared  faculty  ratings  of  students'  cntical  thinking  and 
problem  solving  aSility  using  the  CTPS  to  Wlj,  IG  and  DM  scores  for    graduates  at  iwo 
baccalaureate  degree  respiratory  care  programs    METHOD     Twenty-four  respiratory 
care  program  graduates  were  retrospectively  evaluated  by  two  faculty  from  each  program 
using  the  CTPS     Faculty  worked  independenily  and  were  blinded  to  sludents 
performance  on  the  WG  and  the  NBRC  CSE   Interaier  reliability  coefficients  and 
Chronbachs  alpha  were  calculated  as  measures  of  CTPS  reliability   Studcnu'  CTPS, 
WG,  IG  and  DM  scores  at  the  rwo  schools  were  compared  using  the  i-iest  for 
independent  samples    Pearson -product  moment  correlation  coefficients  were  calculated  to 
compare  CTPS  scores  to  WG,  IG,  and  DM     RESULTS    Interaier  reliability  for  the 
CTPS  was  r  =    85  ar>d  r  =    86  for  the  two  schools,  respeaively     Cronbach's  alpha 
ranged  from   97  to  99    There  were  no  significant  differences  between  students"  scores 
when  compared  by  school  for  the    CTPS  (p  =    74)  or  WG  (p  -    60)     There  were 
significant  differences  in  student  performance  when  compared  by  school  for  IG 
(p  <  (X)l   )  and  DM  (p  *  .001)      There  was  a  significant  correlation  between  CTPS 
scores  and  WG  (r  -    50.  p  =  01)     There  was  no  relationship  between  CTPS  scores  and 
IG  (r  ^  .24.  p  "  .37)  or  DM  (r  -    17.  p  =  42)     There  also  was  no  relationship  between 
WG  and  IG  (r  -  09.  p  =   67}  or  DM  (r  -    12.  p  -  59)    CONCLUSIONS    There  was 
a  significant  correlation  between  faculty  ratings  of  students'  critical  thinking  ability  using 
the  CTT*S  and  general  cntical  thinking  ability  as  assessed  using  the  WG    The  CTPS  and 
WG  were  of  no  value  in  predicting  students  performance  on  the  NBRC  CSE    More 
research  on  assessment  of  problem  solving  and  cntical  thinking  abilities  among 
respiratory  care  program  students  is  needed.  ^^  ny  <  *q 
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READING  LEVELS  OF  FOUR  RESPIRATORY  CARE 
PUBLICATIONS,  David  W.  Chanp.  F.dD.  RRT.  Columbus  State 
University,  Columbus,  Georgia 

INTRODUCTION:  The  selection  and  use  of  respiratory  care  journals 
and  magazines  by  RCP  and  RC  students  may  be  related  to  the  reading 
level  of  the  respective  publications.    METHOD:  The  Flesch-Kincaid 
Readability  Index  (FKRI)  was  used  to  analyze  the  reading  levels  of  four 
RC  publications.  The  FKRI  was  used  because  it  accounts  for  the 
average  number  of  words  per  sentense  (WPS)  and  syllables  per  word 
(SPW)  in  the  article.  The  WPS  and  SPW  are  important  contributing 
factors  of  the  readability  of  written  materials  such  as  medical  and 
technical  writings.  The  FKRI  is  a  validated  instrument  for  the 
assessment  of  readability  when  it  is  used  to  analyze  writing  samples  of 
100  words  or  more.  From  each  of  these  four  publications  printed  since 
December  1996,  three  articles  were  selected  in  random  and  three 
paragraphs  of  at  least  100  words  were  used  for  the  analysis  and 
calculation  of  the  FKRI  for  each  article.  The  reading  level  was 
calculated  by  using  the  FKRI  formula:  Reading  Grade  Level  = 
(0.39)(WPS)  +  (11.8)(SPW)  -  15.59.  RESULTS:  The  FKRI's  for  the 
twelve  articles  analyzed  in  this  study  are  as  follows:  AARC  Times  (15, 
11,  16),  Advance  for  RCPs  (16,  14,  12),  Respir  Care  (15,  14,  12)  and 
Kr(14,  15,  15). 


Publication  (Article  #) 

(I) 

(2) 

(3) 

Average 
FKRI 

AARC  Times 

15 

11 

16 

14 

Advance  for  RCPs 

16 

14 

12 

14 

Respir  Care 

15 

14 

12 

14 

RT 

14 

LiLJ 

15 

15 

CONCLUSIONS:   The  average  reading  levels  of  the  four  journals 
seem  to  be  appropriate  for  RC  students.  The  RC  students  should  not 
have  much  difficulty  in  reading  and  comi  rchending  the  articles  in  these 
four  RC  publications. 
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READING  LEVELS  OF  SIX  MEDICAL  AND  ALUED  HEALTH 
JOURNALS,  David  W.  Chang.  EdD.  RRT,  Columbus  State 
University,  Columbus.  Georgia 

INTRODUCTION:  The  selection  and  use  of  medical  and  allied 
health  journals  by  RCP  and  RC  students  may  be  related  to  the 
reading  level  of  the  journals     METHOD:  The  Flesch-Kincaid 
Readability  Index  (FKRI)  was  used  to  analyze  the  reading  levels  of 
six  journals  that  publish  articles  related  to  respiratory  care.  The 
FKRI  was  used  because  it  accounts  for  the  average  nunibei  of  words 
per  sentense  (WPS)  and  syllables  per  word  (SPW)  in  the  article. 
The  WPS  and  SPW  are  important  contributing  factors  of  the 
readability  of  written  materials  such  as  medical  and  technical 
writings.  The  FKRI  is  a  validated  instrument  for  the  assessment  of 
readability  when  it  is  used  to  analyze  writing  samples  of  100  words 
or  more.  From  each  of  these  six  journals  published  since  January 
1997,  three  articles  were  selected  in  random  and  naragraph(s)  ol  at 
least  100  words  were  used  for  the  analysis  and  calculation  of  the 
FKRI  for  each  article.  The  reading  level  was  calculated  by  using  the 
FKRI  formula:  Reading  Grade  Level  =  (0.39)(WPS)  +  (11,8)(SPW) 
-  15.59.  RESULTS:  The  FKRI's  for  the  18  articles  analyzed  m  this 
study  are  summarized  in  the  table  below: 


Journal  (Article  #) 

(1) 

(2) 

(3) 

Average 
FKR? 

Am  J  Respir  Crit  Care  Med 

14 

14 

16 

15 

Chest 

19 

17 

14 

17 

Crit  Care  Med 

20 

15 

15 

17 

Heart  &  Lung 

14 

15 

15 

15 

JAMA 

17 

15 

22 

18 

Respir  Care 

15 

.4 

12 

14 

CONCLUSIONS:   The  selected  journal  articles  represent  an 
extreme  wide  range  of  reading  levels  (from  grade  12  to  grade  22), 
RC  educators  may  want  to  evaluate  the  journal  articles  prior  to 
formulating  a  plan  for  student  use  (e.g.,  selection  of  appropriate 
articles,  group  discussion,  independent  re.iding  assignment). 
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NOxBOX'  II 


MEETING  ALL  OF  YOUR  INHALED  NITRIC 
OXIDE  THERAPY  NEEDS 

WARNING  Inhaled  Niinc  Oxide  is  not,  as  yet.  an  approved  procedure  It  should  be  carried 

out  only  under  the  strict  supervsion  of  a  qualified  and  experienced  physician. 

The  NOxBOX  II  is  an  investigational  device  It's  use  is  limited  by  Federal  (or  LIniled 

States)  Law  lo  investigational  use  only 


•  For  reliable,  effective 
monitoring  of  Nitric 
Oxide  and  Nitrogen 
Dioxide. 

•  For  expert  advice  and 
years  of  experience. 

•  For  a  complete  range 
of  monitoring  equipment 
and  accessories  for  use 
in  INHALED  NITRIC 
OXIDE 

THERAPY. 

•  There's  only  one 
number  to  call 

!•  800  •457  •5804  for 
all  the  answers. 


Bedf^nt 

•  S  C  M  T  I  F  C  '  U  S  H  ■ 

io  Jackson  Rd.,  Jackson  Commons,  suite  B-3 

Medford  NJ.  08055 
Tel:  609'654.5561  Fax:  609'654.9878 


Circle  92  on  reader  service  card 
Visit  AARC  Booth  124  In  New  Orleans 


AFFECTIVE  EVALUATION  OF  STUDENT  CLINICAL 
PERFORMANCE 

Phillip  D,  Hobertv.  EdD.  RRT  and  F.  Herbert  Douce,  MS,  RRT,  The 
Ohio  State  University,  Columbus,  Ohio.    Current  accreditation  standards 
require  evaluation  of  student  performance  in  clinical  skills  and  behaviors; 
however,  the  specific  affective  attnbutes  and  methods  of  evaluating  them 
are  not  delineated.    The  1991  Delphi  study  (OS)  of  the  AARC  identified 
at  least  22  affective  characteristics,  traits,  and  attributes  of  the  future  RC 
practitioner,  but  the  DS  did  not  identify  a  minimal  frequency  at  which 
each  attribute  needs  lo  be  displayed.    The  purpose  of  the  present  study 
was  to  determine  the  minimum  expected  frequency  and  to  design  an 
evaluation  instrument  for  student  affective  performance  in  clinical 
courses.    Method:    We  designed  an  questionnaire  that  listed  the  22 
attributes  and  distributed  it  to  159  educator  and  manager  attendees  of  the 
general  sessions  of  the  AARC  1996  Summer  Forum  in  Orlando,  Florida, 
and  70  (44%)  responded.    For  each  of  the  22  attnbutes,  attendees  were 
asked  to  identify  the  minimal  frequency  as  "always",  "usually", 
"sometimes"  or  "rarely"  lor  a  satisfactory  rating  at  time  of  graduation. 
The  results  of  the  survey  were  used  to  construct  a  suitable  student 
evaluation  instrument.    Results:    On  7  attnbutes  a  frequency  of  "always" 
was  required  for  a  satisfactory  rating  by  >80%  of  respondents.    The 
remaining  15  attnbutes  were  rated  by  2  80%  as  requinng  less  than 
"always."    Based  on  the  survey  research  we  constructed  a  clinical 
affective  evaluation  of  shidenl  performance.    The  7  attributes  which 
require  "always"  as  minimal  frequency  of  performance  are  rated  on  a 
"satisfactory/unsatisfactory"  (S/U)  scale  because  any  performance  less 
frequently  observed  would  be  less  than  satisfactory.  The  other  15 
attributes  are  rated  on  an  "outstanding  /  satisfactory  /  unsatisfactory" 
(O/S/U)  scale  because  a  clear  dichotomy  in  minimal  performance  was 
not  identified.    Points  are  added  to  the  minimal  pass  level  for  each 
"outstanding"  rating  in  the  latter  category.  Conclusion:    Based  on  a 
survey  of  educators  and  managers,  7  affective  attributes  were  identified 
as  appropnate  for  a  S/U  rating  scale  on  clinical  evaluation.    The  other  15 
attributes  were  placed  on  a  O/S/U  scale.    A  rating  of  outstanding  in 
attnbutes  in  this  latter  group  can  be  used  to  justify  a  grade  greater  than 
satisfactory  in  the  affective  domain. 
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RECYCLING  LIMIT  FOR  A  DISPOSABLE  CAPNOMETER  ADAPTER 

Robert  Messenger  BS,  RRT  Resprratory  Care  Division     Pulmonary  Services 
Department,  MetroHealth  Medical  Center,  Cleveland,  OH 

Introduction:  One  of  the  options  available  for  use  wrth  the  N-6000  capnomeler 
(Nellcor-Punlan-Bennett  Haywood,  CA)  is  a  disposable  "single  patient  use  only" 
mainstream  ainway  adapter  (ADAP-UC)    We  sought  to  determine  the  recycling  end- 
point,  beyond  which  the  accuracy  of  data  obtained  from  these  adapters  would  be 
compromised    Method:  30  new  airway  adapters  were  labeled  and  numljered    Each 
adapter  was  evaluated  using  a  calibrated  capnometer  whtch  was  restricted  to  use  onty 
for  this  study    A  certified  gas  (5  07%  CO;),  meeting  the  manufacturer's  specifications 
for  sensor  verification  was  passed  at  2  Ipm  through  the  adapter  via  a  sampling  system 
designed  to  eliminate  contamination  with  ambient  aif  and  the  resulting  values  were 
recorded    After  the  initial  test,  all  of  the  adapters  were  placed  into  clinical  service  until 
either  the  capnographic  waveform  dampened  or  erd-tidal  monitonng  was  no  longer 
indicated  The  adapters  were  cleaned  of  gross  matter  using  either  a  nylon  tube  brush  or 
cotton  tipped  swabs    Next  they  were  sterilized  by  soaking  tn  a  cold  activated 
gluteraldehyde  solution  for  30  minutes  followed  by  a  20  mmute  water  nnse  and  drying  in 
a  tube  dryer    Each  adapter  was  tested  agam  by  the  previously  descnljed  method  and 
(he  results  recorded     14  of  the  onginal  30  adapters  undenwent  16  use-stenlization- 
testing  cycles,  while  16  adapters  were  lost  or  disposed  of  dunng  the  7  month  testing 
penod    Results:  Not  until  15  restenlization  cycles  did  any  adapter  yield  a  CO;  value 
outside  of  the  manufacturers  specified  range  (cycle  15  -  1  failure  cycle  16  -  2  failures) 
Mean  adapter  calibration  values  exhibited  a  progressively  increasing  trend  with  each 
stenlization  cycle  However  when  compared  using  oneway  ANOVA.  no  significant 
difference  was  seen  between  sterilization  groups  until  16  cycles  were  reached 
(p=0  0409}    See  table  below 


Test  gas  [CO.  ]=  5  07% 

Test    Initial 

1             2 

- 

8 

9 

10 

11 

12 

13 

14 

15 

16 

n      JO 

iO 

io 

28 

?e 

:s 

?8 

15 

?0 

17 

17 

14 

High  >  3 

53 

53 

, 

)3 

53 

53 

J3 

53 

>3 

53 

54 

57 

Low  *9 

)0 

iO 

- 

iO 

50 

50 

5.0 

50 

)0 

51 

51 

5  1 

Meafi  3 

512 

5M 

^ 

5  16 

515 

5  14 

517 

S  18 

517 

521 

5  19 

5  22 

SD     )09 

)  10 

3  10 

-, 

)08 

J09 

0  10 

3  09 

3  09 

0  07 

306 

309 

3  15 

P 

D8922 

0  774 

- 

D6545 

)  7407 

3  827 

J  7747 

0  5984 

0  6086 

3  3133 

D1996 

D0409 

Conclusion    Following  cold  sterilization  with  activated  gluteratdehyde  these 
Oisposable  adapters  can  be  recycled  15  limes  without  adversely  affecting  the  accuracy 
of  val  jes  obtained  from  their  use    Further  study  is  needed  to  determine  the  effects  of 
other  sterilization  methods  on  the  durability  and  accuracy  of  tr>ese  adapters 
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SrOESTREAM  SAMPLING  OF  MTRJC  OXIDE  CAN  I04PAIR 
MECHANICAL  \ENTIL4TION 
JcrniLL  Raako  RS  RRT  and  Janics  Johnsoa  CRTT 
CKildrcn'^  Hospital  Medical  Comer  Cincinnati.  Ohio 
Backgrouod:   A  Mtal  pan  of  delivenng  Niirik,  0\idc  m%oKcs  sampling  of  ga<ics  (or  analv'-ation 
of  NO  and  NO,  le\els    Anahving  NO  and  NO2  is  performed  b>  using  cilher  sidcstrcuim  or 
mainstream  sampling  techniques    Some  sidcsiream  anaK/cre  require  acli\c  gas  flow  to 
determine  N(j  and  N(j,  lc\cls    Wc  sci  om  lodeientimc  if  sidcsircam  sampling  inxohing  acinc 
gas  (low  can  impair  mechanical  \enlilalion    Methodii:  Wc  tested  a  Siemens  Scr\o  "WOC 
(Dan\erv  MA)  uiih  a  Bioick  VT-1  \enlilalor  tester  (WmoosJci,  VT)    The  ventilator  «as  set  at 
an  SIMV  rate  of  2ii  an  inspiraiorT.  iimc  of  I  second,  and  tidal  volumes  of  200.  i(t<).  and -lOOcc 
usinga  15  mm  circuii  (Allegiance  Healthojrc  Corp    Round  I-ake.  11)    Nitnc  Ovidc  was  Wended 
vMth  Nitrogen  usinga  siainless  steel  blender  (Bird  Corp  .  Palm  Spnngs,  CAl    The  \cnl(laiot  air 
hose  was  connected  10  ihc  blender  and  owgen  hose  v^as  connected  lo  clinical  oxsgcn    An 
Ecoph>5ics  CLD  7(t()  AL  chcmi luminescence  analv/cr  (Ann  Artor.  Ml)  was  used  to  momlor 
NO  and  NOt  levels  at  the  inspiraion  line  of  the  \cniiljlor  circuit    Sci  tidal  \olumcs«crc 
compared  10  tidal  volumes  measured  b>  ihc  test  lung  dunng  sampling  (atinc  gas  flow  1  and 
when  ihe  analy/er  was  noi  being  used    The  tests  were  repeated  three  limes  to  insure  reliabililv 
of  results    The  CLD  7(ili  AL  sampling  flow  rale  W3s  measured  using  a  Fischer  and  Poncr 
(Warminster  PA)  flowincter    ReMilts:   When  lidal  volumes  were  set  at  ^on  cc  the  test  lung 
measured  a  iidal  liOlumc  of  14(1  cc  without  sampling,  and  l*i  cc  dunng  sampling    When  iidal 
volumes  were  sci  at  100  cc  the  test  lung  measured  a  \olumeof  245  cc  without  sampling,  and  a 
volume  of  25ncc  dunng  sampling.    When  tidal  \oIumcs  were  set  at  M*)  cc  the  test  lung 
measured  a  ndal  volume  of  i'*Vt  without  sampling  and  a  tidal  \olumeof  125  cc  dunng 
sampling    EipericDcc:   When  NO  and  NOt  levels  are  anaJwed,  sampling  at  Ihc  inspiratory 
limb  of  ihe  ventilator  circuit  occurs  before  the  set  udal  \olume  is  delivered  lo  the  patient 
Dunng  active  gas  flow,  sampling  n:movcs  volume  from  the  ventilator  circuit  bclbrc  dclivcrt  lo 
the  patient    The  amount  of  volume  removed  depends  upon  the  sampling  (low  rate  of  the 
analv/er    The  CLD  7iKi  AL  generates  a  sampling  flow  rale  of  <'  ^^  Ipm    Other  analv7ers  may 
generate  more  or  less  vacuum    Conclusion^i:   Uascd  on  the  results  of  the  above  tests,  active 
sampling  can  impair  mechanical  \cnt1l3l10n  due  to  removal  of  volume  Irom  ihc  venlilalor 
circuit     Asa  result  volumes  should  be  adjusted  dunng  NO  and  NO-,  sampling  lo  assure 
appropnatc  mechanical  ventilation  of  the  patient. 


TidAl  Volun  •» 
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THE  EFFECT  OF  FOURTEEN  DAY  CIRCUIT  CHANGES  ON 
VENTILATOR  ASSOCIATED  PNEUMONIA  Mary  Turlev.  RRT. 
John  Votto,  DO,  Janet  Brancrfort.BS.  RRT,  M  Collins,  RN,  Hospital 
for  Special  Care,  New  Britain.  CT 

Hospital  for  Special  Care  is  a  200  bed  chronic  disease  and 
rehabilitation  hospital  With  the  steady  growth  of  our  ventilator 
dependent  patient  population  and  the  need  to  provide  quality  cost 
effective  patient  care  we  reviewed  all  areas  of  our  practice  for 
improvement  This  study  compares  the  ventilator  associated 
pneurrxjnia  (VAP)  rates  and  cost  reductions  with  7  day  vs  14  day 
circuit  changes    METHODS  During  Phase  1  circuits  were 
changed  every  7  days  and  during  Phase  2  circuits  were  changed 
every  14  days  Data  was  collected  for  6  months  during  each  phase. 
Infection  Control  monitored  the  occurrence  of  VAP  during  this 
penod,  using  clinical  critena  consistent  with  the  CDC  Data  was 
also  obtained  for  ventilator  circuit  costs  and  practitioner  time  spent 
doing  circuit  changes  There  was  no  change  in  mechanical 
ventilation  practice  during  this  time  Healed  wire  circuits  and  heat 
moisture  exchange  systems  were  used  and  patients  were  on  a 
closed  suction  catheter  system    RESULTS  Based  on  8,760 
ventilator  days  (48  patients)  in  Phase  1  the  VAP  rate  was 
1  75/1000  ventilator  days  Practioners  spent  416  hours  doing 
circuit  changes  and  circuit  costs  were  $25,444  dunng  this  time  In 
Phase  2  there  were  10,950  ventilator  days  (60  patients)  and  the 
VAP  rate  was  1  64/1000  ventilator  days  Practioners  spent  260 
hours  doing  circuit  changes  and  circuit  costs  were  $18,639 
CONCLUSION  Our  results  would  suggest,  that  in  the  long  term 
ventilator  dependent  patient  population,  ventilator  circuits  can  be 
changed  at  14  day  intervals  without  a  significant  change  in  the 
occurrence  of  VAP  and  witti  a  significant  savings  in  circuit  costs 
and  practitioner  time 
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EFFECT  OF  HYDROGEN  PEROXIDE  STERILIZATION  ON  CAPNOMETER 
ADAPTER  ACCURACY:  A  BENCH  STUDY 

Robert  Messenger  BS  RRT  Greg  Nichols  MSA,  RRT,  Doug  McKay  RRT  Respiratory 
Care  Division  -  Pulrr.onary  Services  Department  MetroHealth  Medical  Center. 
Cleveland,  OH 
Introduction:  Mainstream  capnometer  adapters  frequently  become  obscured  with 
secretions,  necessitating  their  replacement    Although  the  cost  for  these  adapters  is 
relatively  low,  Ihe  total  monitonng  cost  nses  with  each  new  adapter    We  sought  to 
determine  how  hydrogen  peroxide  plasma  stenlization  of  these  adapters  would  effect 
system  accuracy  relative  to  trie  manufacturers  specifications    Method:  Twent>'  new 
disposable  mamslream  airway  adapters  (ADAP-UC  Nellcor-Puritan-Bennett,  Haywood 
CA)  were  individually  labeled  and  numbered    Each  adapter  was  evaluated  using  a 
calibrated  capnometer  iN-6000,  NellcorPurilan-BennetT)  which  was  restncted  to  use 
only  for  this  study    To  eliminate  errors  resulting  from  variation  in  ampient  pressure,  COj 
measurements  were  made  and  expressed  on  a  percentage  basis    A  certified  gas  (S  0% 
CO2),  meeting  Ihe  manufacturer  s  specifications  for  sensor  verification  was  passed  at  2 
Ipm  through  each  adapter  via  a  sampling  system  designed  to  eliminate  conlammation 
With  ambient  air,  and  Ihe  resulting  values  were  recorded    The  adapters  were  then 
processed  by  low  temperature  hydrogen  peroxide  plasma  stenlization    Each  adapter 
was  tested  again  by  Ihe  previously  descnbed  method  and  Ihe  results  recorded 
Following  each  testing  cycle  Ihe  tolerance  limits  (95%  confidence)  were  calculated  to 
ensure  that  they  did  not  exceed  Ihe  limits  idenlified  by  the  rnanufacturer    For  13  testing- 
stenlizallon  cycles  the  calculated  tolerance  intervals  were  within  manufacturers 
specifications    Results;  The  calculated  tolerance  lir^its  were  witnm  manufacturer  s 
specifications  for  the  first  13  stenlization. testing  cycles    Tolerance  limits  fell  outside  Ihe 
acceptable  hmils  on  the  14th  cycle,  representing  the  end-point  of  Ihe  study    Mean 
adapter  calibration  values  remained  relatively  stable  at  each  interval  of  Ihe  study 
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Capnometer  Adapter  Calibration  and  Tolerance  Intervals 
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H;0,-  Sterilization  Cycles 

Graph    Honzonlal  solid  lines  identify  tolerance  limits  idenlified  by  the  manuladurer    Dashed 
lines  represent  Ihe  upper  and  lower  tolerance  limits  oetermincd  by  serial  measuremenis  of 
calibration  gas    Filled  circles  indicate  mean  value  of  calibration  gas  measurement 
Conclusion    Following  hydrogen  peroxide  stenlization,  these  disposable  adapters  can 
be  recycled  13  times  without  adversely  affecting  Ihe  accuracy  of  values  obtained  from 
their  use    Further  study  is  needed  to  determine  if  clinical  utilization  adversely  effects  the 
durability  and  accuracy  of  these  adapters 
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Sunday.  December  7.  3:00-4:55  pm  (Rooms  16-18) 


IS  STERILE  WATER  NECESSARY  IN  WICK  TYPE  HUMIDIFIERS.  Jim  Keenan  BS. 
RRT.  John  Salyer  BS,  RRT,  Karen  Burton  RRT.  RN    Primary  Children's 
Medical  Center.  Salt  Lake  City.  Utah.  Introduction:  We  were  surprised  to 
learn  that  the  most  recent  CDC  guidelines  tor  infection  control  recommend  the 
use  ot...  "sterile,  distilled  or  tap  water  to  fill  wick  humidifiers'  [MMWR 
1997:46(RR-1):48I-  This  could  reduce  costs  of  mechanical  ventilation  by 
substituting  distilled  or  tap  water  for  more  expensive  sterile  water.  Thus  we 
set  out  to  measure  microbial  growth  in  ventilator  systems  using  different 
water  types.  Methods    Sterile  test  lungs  were  constructed  with  a  built  in 
bacterial  filter  between  the  lung  and  the  ventilator  circuit    The  filters 
(Nalgene  model  130-4045)  were  rated  at  0  45  microns.  VIP  Bird  ventilators. 
Fisher  &  Paykel  MR  730  wick  heated  humidifiers,  nondisposable  Fisher  & 
Paykel  MR  340  humidifying  chambers,  and  dual  heater  wire  pediatric  size 
circuits  were  used    Humidifier  temperature  setting  was  36"  C  with  a  chamber 
control  setting  ot  -2    Each  circuit/humidifier  was  assembled  as  we  do 
clinically,  using  no  extra  sterile  precautions  to  mimic  clinical  conditions. 
Either  sterile,  deionoized.  tap  water,  or  no  water  (control)  were  used  in  the 
humidifiers   Two  sets  ot  ventilator  parameters  were  used  to  simulate  medium 
{22  Urn)  and  high  (70  Urn)  flow.  There  were  ten  samples  of  each  water  type 
tested  under  medium  flow  and  6  samples  under  high  flow  conditions  for  a  total 
of  64  samples.  Ventilators  were  operated  tor  =  8  hours  after  which  filters 
were  removed  asceptically  and  placed  on  agar  plates  (or  the  standard  48  hour 
gross  growth  analyses.  Results:  There  was  no  grovrth  in  95%  (61  of  64) 
samples  Three  samples  (2  from  deionized  water,  medium  flow  and  1  from  a 
control  sample,  high  flow)  yielded  growth  as  follows;  2  grew  coagulase  negative 
unspeciated  staphylococcus  species,  and  1  grew  gram  posttive  cocci,  two  colony 
types    Discussion:   Wick  humidifiers  theoretically  produce  only  water  in  the 
gaseous  phase  The  molecular  weight  of  gaseous  water  is  18,  while  the 
molecular  weight  of  viruses  typically  range  from  hundreds  of  thousands  to 
millions   Thus,  gaseous  water  could  clearly  not  carry  pathogens  of  any  type. 
The  growth  of  organisms  we  found  in  a  control  sample  (no  water  used)  leads  us 
to  suspect  that  it  may  be  the  result  of  manual  contamination  during  processing, 
which  may  be  the  cause  of  the  other  two  positive  cultures  Indeed  the 
classification  of  the  organisms  grown  are  consistent  with  those  typically  found 
on  human  skin   The  use  of  sterile  water  is  an  expensive  practice,  (typical  list 
prices  for  such  water  =  $4  09/L)  and  if  unnecessary,  ought  to  be  eliminated 
Speculation:  While  these  findings  are  not  conclusive,  they  lead  us  to  suspect 
that  it  IS  safe  to  use  water  types  other  than  slenle  in  wick-type  humidifiers, 
potentially  reducing  costs.  Further  study  is  needed  to  settle  this  issue 
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surveillatnCE  of  reservoir  cross-contamination  with 

MULTIPLE  patient  MDI  USE  Crystal  L  Dunlew.  EdD.  RRT.  Joseph  L 
Rau.  Jr ,  PhD,  RRT.  Susan  B  Roman,  MMSc.  MT.  SM,  Georgia  State 
University,  Atlanta,  GA 

Introduction  At  many  hospitals,  it  is  standard  practice  for  RCPs  to  deliver  MDI 
therapy  to  patients  each  patient  is  supplied  with  his  own  reservoir  device,  and  a 
common  canister  is  used  for  multiple  patients  The  purpose  of  this  study  was  to 
perform  infection  conlrol  surveillance  of  MDI  canisters  for  cross-contamination 
with  muhiple  patient  reservoir  devices,  as  they  are  currently  used  at  a  local 
hospital  Matenais  &  Methods  Human  subjects  approval  was  obtained  and  data 
was  collected  at  a  600  bed  acute  care  university  teaching  institution  The 
Aerosol  Cloud  Enhancer  (ACE)  was  the  reservoir  device  monitored  in  the 
study  All  patients  in  the  study  had  been  using  the  ACE  for  at  least  24  hours 
prior  to  data  collection  All  data  was  collected  by  the  same  investigator,  using 
universal  precautions  The  study  population  consisted  of  60  nonintubated 
patients  who  were  receiving  MDI  treatments  Three  cultures  were  obtained  for 
each  subject  The  sequence  of  specimen  collection  was  earned  out  as  follows 
swab  MDI  canister  nozzle  (culture  A),  disinfect  MDI  canister  nozzle  with 
alcohol  prep  pad.  repeat  swab  of  canister  nozzle  (culture  B).  swab  ACE  MDI 
adapter  site  (culture  C),  administer  MDI  treatment  Specimen  collection  swabs 
were  inserted  into  transport  packs,  labeled.  &  analyzed  by  a  cUnical 
microbiologist  for  growth  after  1,  2,  3,  and  5  days  incubation  Subjects  were 
profiled  according  to  gender,  and  age  Probabilities  for  the  number  of  positive 
cultures  will  be  calculated  from  a  binomial  distribution,  with  a  significance  level 
of  0-05  Results  38  subjects  were  male.  22  were  female  Mean  age  of  subjects 
was  53   For  group  A,  3  cultures  tested  positive  for  Staphylococcus  epidermidis, 
B  -  5  cultures  tested  positive  for  that  same  organism.  C  -  1 1  cultures  tested 
positive  for  a  variety  of  organisms  Binomial  distnbutions  for  each  culture  set 
(A,  B,  and  C)  were  <  0  001,  mdicatmg  significantly  low  probability  of  obtaining 
a  positive  culture  Conclusion.  The  Ukelihood  of  contamination  is  low  when 
common  canisters  are  used  with  multiple  reservoir  devices  Because  canisters 
may  be  shared  without  significant  risk  of  contamination,  this  may  translate  into 
savings  for  both  patient  and  respiratory  care  department 


OF-97-126 


THt  I'RACnCt  Oh  HANDU  ASHING  AND  USINC,  GLO\  FS  CAN  BE  IMPRO\  f  I) 
AMONG  Rtsr'IRATOR^  (  AKL  PKACTITlONtRS  (RC  \*)  IN  THE  IM  ENSIVE 
CARE  LiNIT(ICU). 

Moh.iinaJ  Kh.iLib'.  Aflf  Ahdallati .  Youssel  Ibraliinv,  and  Ghassan  Jaiiialeddinc'     Americ.iii 
Utiiversit>  of  Bcinil.  Depl  of  Anesthesiology  and  "Medicine.  Beirut.  Lebanon. 
INTRODLCTION:  Health  eaie  providers  are  primary  palhways  for  transmission  ol" 
pathogens  aniong  partem?;  in  hospitals  Appropriate  handwashing  techniques  and  the  U5e  of 
piolcclivc  aids  (e  g  ,  gloves  and  masks)  are  necessary  lu  improve  infection  control 
Unforuinatety  these  techniques  and  tools  are  either  not  practiced  appropriately  or  forgotten  b\ 
the  caregivers;  The  purpose  of  this  study  is  to  evaluate  the  elVecliveness  of  warning  labels 
ponnanentU  attached  to  the  ventilators  in  improving  luindwashiiig  and  use  of  gloves  by  RCPs 
rn  the  KX    METHODS:  the  study  consisted  of  two  four  weeks  periods  Daily  observations 
of  handwashing  and  use  of  gloves  b)  RCPs  were  made  over  four  one  hour  ohser\'3tion 
periods  (two  on  day  shift  and  two  on  evening  shift).  Prior  to  the  first  4  weeks  period,  in- 
service  lectures  on  handwashing  techniques  and  use  of  gloves  were  given  lo  all  shifts  At  the 
end  of  the  Hrsl  period.  "WASH  HANDS  i  USE  GLOVES"  labels  were  permanently  placed 
on  all  ventilators  RCPs  were  not  aware  they  were  being  observed  for  handwashing  and  use  of 
gloves  in  either  period  The  Wileovon  rank  sum  test  was  used  for  statistical  analysis 
RESULTS:  Data  are  presented  in  Tables  1  &  2  for  the  two  periods 

A   f  Handvvasli  before  encounter  C   Wear  gloves  before  encounter 

B  .■*  Mandwash  after  enLOunler  D    fake  off  gloves  alter  encounter 

fable  1:  Fust  4  ue^-ks  periuil  (no  labels i 


« of  encounters 

Handwashing 

Gloves 

A  (%)             B  (%) 

C(%)      1       nc/,,) 

1  SI  Week 

W2 

in(78->„)       131  («S) 
62  (48%);       99  (77%) 

79(56%),      79  1100%! 

2nd  Week 

12« 

4S  (37%) 

48  (100°  .,1 

Jrd  Week 
TnrWeck 

134 

36(27%)       114(85%) 

43  (32»1) 

43(100%) 
59(100%) 

132 

38(29%)       103(78%) 

59  (45%) 

Total 

537 

247(46%)       447r8V'„l 

229  (.15%! 

229(I0()»„) 

Table  2:  Second  -1  weeks  period  (with  labels) 


A(%l              «(%) 

I   (%) 

U|%l 

Isl  Week 

149 

1411194%)"         I40(M4"») 

l4U(94"b) 

■     1 40  ( 1 00"-i) 

3rd  Week 
4(Ii  Week 

121  (■95"  i^ 
1  15  (92"1.) 

"*T2rnn(i'',i 
•    rTTTTno^n 

124 

im92%T'"TTy(92%l' 

lotal 

5112(92%)'       51)5(93".) 

•     5U2(I«U%1 

Rales  of  handwashing  and  unc  of  gloves  were  i^ignifitanilv  higher  during  the  second  period 
when  labels  were  attached  to  the  ventilators.  During  the  firsl  period  the  rates  of  handvsii^hing 
and  uic  of  gloves  vvere  declining  over  time  which  was  not  obscr\ed  during  the  secotid  period 
CONCLUSION:  Simple  measures  such  as  placement  ol  reminding  labels  on  mechanical 
veniitaiors  can  significantly  improve  handwashing  and  use  of  gloves  practice  by  RCPs  rn  the 
ICU  This  should  help  in  minimizing  and  limiting  the  transmission  ol  pathogens  via  health 
caregivers  and  thu.s  nnpinvc  infection  control  in  hospitals 
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CLOSED  SYSTEM  SUCTION  CATHETERS;    THE  EFFECT  OF  DECREASED 
FREQUENCY  OF  CHANGES  IN  MECHANICALLY-VENTILATED  PATIENTS. 

Subasree  Snmvasan  MD  Francma  Singh  RN  MPH  CiC    Margaret  Wo|nar  MO.  Michael 
McPeck  BS  RRT.  William  Greer>e  MD     Departrnenls  of  Health  Care  Epidemiology  / 
Quality  Management  and  Respiratory  Care  University  Medical  Center,  State  University 
of  New  York  at  Stony  Brook 

BACKGROUND:    Closed  system  suction  (CSS)  catheters,  which  have  been  in  use  in 
our  intensive  care  units,  were  being  changed  at  24  h  intervals  in  accord  with  the 
manufacturer's  recommendations     Because  our  ongoing  surveillance  has  determined 
that  ventilator  arcuil  change  intervals  ot  168  h  (7  days)  has  not  been  associated  with 
adverse  outcomes,  we  proposed  changing  CSS  catheters  at  48  h  intervals  while 
measuring  outcomes    PURPOSE  OF  STUDY:  To  compare  incidence  densities  (ID)  of 
ventilator  associated  pneumonias  {VAP)  per  1  000  ventilator  days  wtth  CSS  catheter- 
related  problems  (if  any)  between  time  penods  of  CSS  catheter  change  intervals  of  24 
and  48  h     METHODS;  We  conducted  prospective  data  collection  and  analysis  on  all 
patients  admitted  to  the  Surgical  ICU  w-no  required  mechanical  ventilation  >72  h    Two 
time  penods  and  two  CSS  catheter  change  intervals  were  analyzed  Period  1  ran  from 
4/1/96  -  6/30/96  dunng  whtch  CSS  catheters  were  changed  at  48  h  intervals    Period  2 
ran  from  7/1/96  -  9/30/96  dunng  which  CSS  catheters  were  changed  at  24  h  intervals 
Data  collection  included  ID  of  VAPs.  Seventy  of  Illness  Scores  (SIC)  plus  reports  of  any 
events  that  necessitated  change  of  CSS  catheter  prior  lo  scheduled  date    RESULTS: 
(1)  There  were  98  admissions  requtnng  >72  h  of  mechanical  ventilation  and  the  SICs 
were  distributed  ttiusly    12  2%  of  patients  were  SIC  3.  65  5%  were  SIC  4  and  22  3% 
were  SIC  5    (2)  Results  (figure)  were  stratified  based  on  the  SIC  scores  for  each 

lerlod.  

CONCLUSION:  This  data  from 
this  preliminaiv  study  supports 
the  prediction  that  CSS  catheters 
in  our  hospital  can  be  safely 
changed  at  48  h  intervals  without 
adverse  outcomes    Savings  in 
direct  costs  and  labor  are 
advantages    Based  on  our  1995 
actual  purchase  data,  we  project 
direct  cost  savings  of  -$25,000 
per  year  by  changing  clinical 
practice  such  that  CSS  catheters 
are  changed  at  48  h  intervals 
rather  than  24  h    The  study 
continues  in  the  Medical  and 
Surgical  intensive  care  units 

PrflSAnted  at  The  Society  for  Haallhcare 

Epidemwlogy  of  America,  ^nl  27.  1997 


Q  24  H  Q  48  H 

CSS  Chemge  IntervaJ 


OF-97-147 


Respiratory  Care  •  November  "97  Vol  42  No  1 1 


1081 


1 998  CONGRESS 


ON  INTEGRATED 
HEALTH  CARE 

SYSTEMS 
MANAGEMENT 

February  5-8  •  Dallas,  TX 


Expanded  Your 
Horizons  Lately? 
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Program  content  for  the  1998  Congress 
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Monday.  December  8.  9:45-1 1:40  am  (Rooms  12-14) 


BRONCHOPULMONARY  HYGIENE  PHYSICAL  THERAPY  AND  CHRONIC 
AIRWAYS  DISEASE   A  SYSTEMATIC  REVIEW  ArthuJ  Jones  EdD,  RRT,  Brian 
Rowe  MD  Question:  What  are  t^e  therapeut'c  ef*ecls  o'  bronchoputmonary 
hygiene  physical  therapy  (8HPT)  on  patients  with  chronic  airways  oDstruction"? 
Methods:  We  used  the  tollowing  terms  to  search  the  Cochrane  Ain^ays  Group 
datat^ase  Postural  drainage  OR  physical  therapy  OR  percussion  OR 
physiotherapy  This  database  irKludes  tnais  involving  asthma  bronchiectasis, 
Oronchiolits,  CORD,  sleep  apnea  and  wheezing  It  is  a  compos  te  of  the  MEDLINE 
database  from  1966  to  1995.  Embase  from  1980  tc  '996.  and  CINAHL  from  1982  to 
1995  Besides  the  computer  search  we  examined  reference  lists  of  trals  and 
reviews  for  additional  trials  Also,  we  quened  primary  authors  of  tnals  on  the 
existence  of  other  trials  Two  reviewers  applied  inclusion/exclusion  cntena  to 
potential  tnals  ano  assessed  the  melhodoiogica  quality  of  the  RCTs  We  used 
Cochrane  s  system  for  categorizing  allocation  concealment  and  a  modified  version 
of  Jadad's  5  point  scale  for  quality  assessment  Weighted  kappa  (Kw)  and  simple 
agreement  (SA)  measured  agreement  Ijetween  evaluators  Consensus  was 
reached  via  email  dialogue  Data  were  extracted  by  one  reviewe'  then  venfied  by 
the  ottier  We  used  Cocrirane  Review  Manager  Windows  version  2  la  to  compile 
and  analyze  the  data  As  the  dependent  variables  were  continuous,  weighted  mean 
differences  with  95%  confidence  intervals  measured  effects  Results  The  initial 
search  identified  95  potential  trials  Four  niore  were  identified  from  reference  lists 
Application  of  inclusion/exclusion  cntena  left  10  tnals  to  revew  Trie  Kw  and  SA  for 
allocation  concealment  and  trial  qualify  were  ( 1  0.  1  0)  and  (0  i  0  25).  respectively 
The  mean  quality  score  was  14(5-  highest)  Within  the  10  included  trials  there 
were  13  separate  compansons-of-interest  that  addressed  1 1  different  dependent 
vanables  The  trials  were  incommensurable  for  statstical  aggregation  tiecause  trials 
that  addressed  s  milar  interventions  used  disparate  dependent  variables  Therefore, 
we  computed  neither  composite  effect  magnitude  nor  measures  of  homogeneity 
Since  the  studies  could  not  be  aggregated,  the  sensitivity  analysis  for  quality  and 
effects  could  no;  be  done  Notably  there  was  only  one  tnal  that  scored  3  out  of  a 
possible  5  on  the  quality  scale  This  was  the  second  la'gest  tnal  {N=33)  and  found 
no  significant  effects  Ttie  predominant  significant  effects  favor  BHPT  for  clearance 
of  sputum  and  radioaerosol  particles  from  the  lung  But,  there  was  no  evidence  that 
lung  function  was  improved  by  BHPT  These  results  are  based  on  a  total  of  153 
patients  Studies  wth  positive  results  involved  at  total  of  67  patients  Conclusions: 
Given  the  size  and  quality  of  the  trials,  the  research  on  BHPT  is  confused 
Therefore,  we  cannot  support  the  routine  application  of  BHPT  to  patients  with 
chronic  airways  obstruction  There  is  an  apparent  need  to  conduct  adequately-sized 
RCTs  that  exam  ne  the  effects  of  BHPT  on  clinical  outcomes  related  to  mortality 
and  mort3idity 
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EVALUATION  OF  AN  OXYGEN  CONSERVING  DEVICE  WITH  EXERCISE  DJ 
PULMONARY  REHABttJTATION 


<.«aiCTtnt  Kmti.  B,S,E4,.  R.R,T, 

Robot  T  DailCT.AA.S.R.RT 

Or  Adi  Gtrtilich.  MD 

I  «^^^tv^  Cammunity  College 

Kinlmd,  Ohw   44094 


BACKGROUND:  We  evaluated  the  abibly  of  so  oxyffoi  cooaervmg  device  (OCD)  to  o 
oxygen  salurauco  levels  *ifnil»r  to  cootiDuoua  How  oxygen  (CFG)  in  padcnts  with  CtirtHuc 
Obstrucuvc  )*uliDocijry  Disease  (COPD)  requiring  mjppkmenlA)  oxygen  with  exercise    The 
OCD,  developed  by  Weslem  Medica.  Inc  .  iinl<7«  g  aaajjpmoessa  to  contiouuusly  mlasct 
with  the  paueat's  vfnlilation  and  deliver  oxygen  through  a  nasal  cannula  for  a  pereenlage  of  the 
mspiraOoa  only    Inapiraiory  peitenlagcs  can  be  set  by  the  Respmuory  Care  Pracuuoncr   The 
unit  re-evaliiales  the  mspiraloiy  time  every  breath  to  cootinuallv  readjust  the  length  of  the 
dehveml  mspuauon  Tbc  amount  of  oxygen  delivcrexl  will  depatd  upon  the  aet  Liter  flow, 
respiratory  rate,  and  mspiralory  tune  percentage    METHOD  Tbe  sample  populatiaQ  oonauted 
of  1 2  parbcipants  diagnoaed  with  COPD  and  achvety  enrolled  m  a  Pulmonary  Rehabilitation 
progrvm  Each  individual  was  cunently  usmg  oxygen  between  2  and  4  bters  per  rrnmn^  with 
exercise    This  was  a  blind  test  with  the  first  day  of  exercise  evaluated  usmg  CFG,  the  secood 
day  with  the  OCD    Three  (XTD's  were  seito  deliver  oxygen  for  61  8%  of  inapuatioG-  One  unit 
was  set  to  dehva  oxygen  for  40%  of  msptratKn.  The  OCD  imits  were  color  coded,  but  the 
therapists  adminisleniig  the  tests  were  unaware  of  wtiich  unit  was  set  at  40%   Data  was 
collected  at  rest,  3  muiutcs.  aod  7  mmules  of  exercise  on  each  of  3  pieces  of  equipoiaiL   The 
exercise  equipment  used  mcluded  an  airdyne  bicycle,  treadmill,  and  graded  armoank.  Exercise 
prescripuons  with  metaboUc  levels  were  detenmned  by  the  rehabilitaboc  cooidinalors  and  the 
supervismg  PulmonologisL  Participants  woe  motutored  fa  changes  m  S;^2  and  Heart  Rale 
(HR)   Results  were  evaluated  using  a  paired  l-test.  a  p-value  of  05  was  oonsidered  *'gr'tirfn' 
Mean  values  for  HR  and  Sp02  were  ralnilaird  for  both  mrthods  of  oxygoi  deliver),  co  each 
piece  of  a^uipment,  attest  aixl  with  exercise    RESULTS  No statistiail  signjficanoe  was  found 
between  the  2  methods  of  oxygen  delivoy    All  of  the  OCD' s  were  able  to  dcbver  oxygen  m 
quanuties  suffiaent  to  maintam  values  similar  to  those  achieved  with  CFG    The  fXD's 
conlmued  to  trigger  at  respiratory  rates  up  to  44/miQute   Participants  were  mterviewed  after 
completmg  the  study    They  repcrted  bole  or  no  difloence  between  the  2  methods  of  oxyga 
delivoy    One  partiapant  noted  that  the  cannula  was  heavy  and  uncomfortable 
CONCLUSIONS  Our  results  mdicale  than  an  (XXI  de\eloped  by  Western  Medica,  Inc  ,  can  be 
utihzed  by  patienls  with  COPD  requmng  oxygen  dunng  exercise   The  OCD  can  be  set  to 
deliver  oxygen  when  it  will  participate  m  gas  ex.  hange  and  can  be  attached  to  any  oxygoi 
deUvery  syston   It  can  be  used  at  lest  as  well  as  with  exercise   The  amount  of  oxyga  saved 
will  depend  upon  the  lita  flow,  respiratory  rale,  and  the  subjects  iitspu^lory  lime   For  the 
ambulatory  patient  this  oxygen  conservatian  should  allow  increased  time  away  from  a  statMuiy 
cyhnder  and  reduce  the  amount  of  oxygen  used  each  month 
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CLINICAL  RESEARCH  "LMG"  PROTOCOL  FOR  WEANING  FROM 
MECHANICAL  VENTILATION  IN  CHILDREN  WITH  NEURO- 
MUSCULAR PATHOLOGY      Luisa  Maria  Gioraetti  PT,  Claudia 
Rossello  PT,  Gustavo  Olguin  PT  Garrahan  Peijiainc  Hospital, 
Physical  Therapist  Department  Buenos  Aires,  Argentina. 

We  have  established  a  clinical  research  protocol  (LMG)  to  systematize 
the  weaning  from  mechanical  ventilation  ol  children  with  reversible 
and/or  irreversible  neuiomusculat  pathology  A  retrospective  analysis 
o(  83  cases  (1979-1988)  revealed  discordancy  in  (1)  basic  clinical/ 
physiologic  condition  al  the  outset  of  weaning.  (2)  manner  ot 
evaluating  respiratory  mechanical  edectlveness  (DRME),  (3)  plan  tor 
training  for  weaning  Material  &  Methods  We  decided  to  train  the 
skeletal  muscles  Criteria  tor  entry  into  weaning  training  were  (1)  no 
acute  pulmonary  pathology  (or  minimum  of  48  h,  stable  MV  Pa02  z  60 
mm  Hg,  PaC02  s  45  mm  Kg.  and  Sa02  a  95%  The  score  for  DRME 
was  derived  from  respiratory  muscle  assessment  (RMA).  RR.  HR.  and 
cough  problems  with  swallowing,  and  level  of  cooperation  (Incidents). 
rated  from  4  to  0  points  or  good  to  non-existent  The  sum  ol  the 
individual  values  yields  a  score  that  letlects  the  sufficiency  ol  the 
patient  s  respiratory  mechanics  with  9-13  being  Good.  4  5-8  5 
Regular,  2-4  Poor,  and  0-1  5  Vestige/Disappeared  (or  non-existeni 
Our  plan  for  active  training  of  respiratory  muscles  to  fatigue  is  based 
on  principle  that  affirms  repetition  of  movements  to  75°i>  of  the 
maximum  sustainable  load  (ML),  alternating  with  periods  of  rest,  leads 
to  progressive  strengthening  of  weak  muscles  Therefore,  we  replaced 
ML  with  a  time  limit  lor  voluntary  repetition  (LT)  without  meaningful 
changes  in  RR  and  HR,  that  is  working  time  (WT)  The  weaning 
training  would  consist  of  3  periods  m  WT  of  voluntary  respiration  with 
or  without  supplemental  oxygen  according  to  need,  alternated  with 
periods  ol  rest  distributed  over  12  hours  daily  on  2  successive  days 
respecting  ntxturnal  MV  New  LT  and  WT  would  be  determined  every 
2  days, with  the  times  of  work  and  rest  programmed  until  the  patient  is 
capable  of  12  hours  of  voluntary  respiration  for  2  days  and  would  then 
be  considered  weaned  Conclusion  we  believe  that  the  protocol 
allows  us  to  quantify  respiratory  muscle  effectiveness  plan  a  training 
program  and  predict  the  tune  required  for  weaning 
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APPLICATION  OF  THE  CLINICAL  RESEARCH  "LMG"  PROTOCOL  IN 
WEANING  FROM  MECHANICAL  VENTILATION(MV)IN  CHILDREN 
WITH  GUILLAIN-BARRE  SYNDROME  (GBS)     Gustavo  Olauin  PT 
Claudia  Rossello  PT  Luisa  Maria  Giorgetti  PT  Garrahan  Pediatnc 
Hospital  Physical  Therapist  Department  Buenos  Aires.  Argentina 
We  sought  to  validate  a  clinical  research  protocol  (LMG)  that  (1) 
establishes  the  basic  clinical  and  physiologic  cntena  for  entenng 
neuromuscular  patients  into  a  program  of  training  lor  weaning,  (2) 
incorporates  a  score  lor  effectiveness  of  respiratory  mechanics,  and 
(3)  provides  a  program  ol  active  training  to  overcome  muscle 
weakness  Materials  &  Methods  From  1989-1998  14  patients  with 
GBS  were  treated  in  our  ICU— 8  with  acute  demyelinating  neuropathy 
(ADN)  and  6  with  motor  or  axonai  neuropathy-like  vanants  Patients 
ranged  in  age  from  1 0  months  to  1 5  years,  6  girls  and  8  boys  All 
required  mechanical  ventilation  (MV)—  12  for  progressive  ventilatory 
incapacity  and  2  for  acute  respiratory  pathology  Criteria  for  entry  into 
weaning  training  were  (1)  no  acute  pulmonary  pathology  for  minimum 
ot  48  h.  stable  MV  Pa02  s  60  mm  Hg  PaC02  s  45  mm  Hg,  and  Sa02 
2  95°o  Respiiatory  mechanical  effectiveness  (DRME)  was  determined 
from  our  Clinical  Score,  with  9-13  being  Good  4  5-8  5  Regular.  2-4 
Poor,  and  0-1  5  Vestige/Disappeared  The  weaning  plan  was  initiated 
on  patients  whose  score  was  £  4  5  and  with  supplemental  oxygen  if 
required  Limit  time  (LT)  was  determined  and  from  LT  Working  Time 
(WT  or  time  off  ol  MV,  equivalent  to  75%  of  LT)  Training  schedule 
consists  of  3  periods  ol  disconnection  ( WT)  alternating  witn  periods  of 
rest  on  MV  Every  2  days  DRME  was  reexamined  and  a  new  LT-WT 
determined,  reflecting  progress  m  training  weakened  muscles  After  2 
daily  disconnections  ol  5  h  the  next  step  was  disconnection  lor  12 
hours  lot  2  days,  and  then  permanent  disconnection  with  extubation 
Results  Weaning  was  possible  with  scores  a  6  Weaning  initiated  with 
scores  between  6  and  1 1  and  no  acute  respiratory  complications  lead 
to  achieving  weaning  in  100%  of  patients  between  Day  2  and  Day  16 
With  a  mean  ol  8  days.  Commentary  Protocol  implementation  permits 
us  to  predict  a  mean  weaning  time  of  8  days  The  cost/benefit  relation 
IS  important  We  are  convinced  that  this  Protocol  can  be  successful 
and  IS  economical  and  could  be  applied  to  other  respiratory 
pathologies  that  require  lengthy  MV 
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ASSESSMENT  OF  OXYGEN  SATURATION  WITH  EAR  VS  FINGER 
OXIMETRY  IN  PATIENTS  WITH  CYSTIC  FIBROSIS 

Sandra  Stn/.ek.  RRT.  Tim  Hallberg,  MS,  Nancy  Hordvik,  RRT, 
Gerald  Judy,  MD,  Paul  Sammul,  MD,  John  Colombo.  MD 
Deparlmeni  ofPediatncs,  Universily  ot'Nebraska,  Omaha,  Nebraska 
Ear  or  finger  oximetry  measurements  are  often  utilized  in  patients  with  cystic 
fibrosis  (CF)    We  have  previously  reponed  that  oximetry  values  obtained  fiom 
the  ear  may  be  significantly  higher  than  from  the  finger  and  that  the  amount  of 
difference  between  the  two  is  more  closely  associated  with  detenoration  in 
pulmonary  function  (rho=  0  259,  p<  0  01 )  and  decreased  oxygenation 
(rho^  876,  p<0  001)  rather  than  the  magnitude  of  clubbing  (rho=0  164,  p=nsl 
(1)-  In  order  to  determine  which  measurement  site  more  closely  reflects  "true" 
oxygen  saturation,  we  simultaneously  obtained  1 1  artenal  blood  gas  samples 
(ABGs)  and  oximetry  readings  in  9  patients  with  CF  on  II  difTcrent  occasions 
All  patients  had  at  least  a  4%  difference  in  ear  vs  finger  readings    Oximetry  on 
the  ear  and  finger  was  measured  with  the  Ohmeda  3700  oximeter  and  artenal 
blood  was  analyzed  with  a  Radiometer  (ABL  500  or  520),  all  are  accurate 
within  2%  of  the  reading    The  measurements  of  p02  and  s02  were 
comparable  for  either  the  ABL  500  or  520    The  mean  (range)  of  Sa02  by 
ABG  was  91  7  (88  7-95  6%),  by  ear  was  94  0  (90-98%),  and  by  finger  was 
89  7  (86-93%)    All  three  mean  values  were  significantly  different  from  each 
other  (paired  t  >  3  86.  p£0  002)  Although  finger  oximetry  readings  more 
closely  correlated  with  oxygen  saturation  obtained  by  ABG  (r=0  77,  p=0  005) 
than  ear  oximetry  (r=0  63,  p=0  039),  the  mean  finger  and  ear  correlated  the 
best(r^0  84,  p=b001)    We  conclude  that    1 )  Neither  ear  nor  finger  oximetry 
readings  accurately  reflect  "true"  anenal  oxygen  saturation  as  obtained  by 
ABGs  as  ear  readings  tend  to  overestimate  the  "true"  value  and  finger 
readings,  although  closer,  lend  to  slightly  underestimate  the  value  2)  The 
average  of  the  two  site  values  most  closely  approximate  "true"  artenal 
saturation  3)  Inaccurate  measurement  of  arterial  saturation  may  lead  to 
erroneous  estimation  of  a  patient's  need  for  oxygen  supplementation 
1    Sirizek  S,  Hordvik  N.  Hallberg  T.  Colombo  J    Comparison  of  ear  vs  finger 
probes  in  cystic  fibrosis  (CF)    Respir  Care.  40(  1 1 )  1165,  1995 
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CHANGES  IN  OXYGEN  SATURATION  AND  OXYGEN  USE 
FOLLOWING  PROGRESSIVE  STEP  PULMONARY 
REHABILITATION. 

William  Shearouse,  R.R.T.,    Monticello  Daniels,  R.RT.  and 
Allan  Miller.M.D.,  The  Institute  for  Health  and  Healing,  Florida. 

A  retrospective  study  was  performed  on  the  first  six  patients  post  completion 
of  The  Progressive  Step  Pulmonary  Program  at  The  Institute  For  Health  and 
Healing  in  Jacksonville  Florida  The  patients  ranged  in  age  from  44  to  76  with  a 
mean  age  of  65  All  six  patients  were  female  and  suffered  from  a  vanety  of 
breathing  disorders  Chronic  Obstructive  Pulmonary  Disease  (4)  Emphysema 
( 1 )  and  Bronchiectasis  ( 1 )  Four  of  the  six  patients  used  oxygen  therapy  on  a 
continuous  basis  24  hours  a  day  One  of  the  patients  used  oxygen  on  an  inter- 
mittent basis  and  at  night  Each  patient's  oxygen  saturation  (Sp02)  was  mea- 
sured via  an  Ohmeda  3760  pulseoximeter  before,  dunng  and  afler  therapy  Each 
patient  attended  the  program  three  times  a  week  for  no  more  than  eight  weeks 
The  patients  were  seen  on  an  individual  basis  and  not  in  a  group  A  multi-team 
approach  was  used  and  included  Respiratory  Therapy.  Occupational  Therapy. 
Social  Services  and  Physical  Therapy  Patients  were  rotated  through  each  ther- 
apy based  on  their  Respiratory  Score  (R  S  )  The  R  S  is  determined  by  the  re- 
sults of  the  patient's  forced  vital  capacity  at  one  second  FEV1%.  perceived 
dyspnea  score  (PDS)  and  the  distance  the  patient  is  able  to  walk  before  becom- 
ing short  of  breath  Oxygen  saturation  (Sp02)  increased  in  all  six  patients 
ranging  from  (3  1 )  %  to  ( 16  0)  %  with  a  mean  increase  of  (9  25)  %  S  D  (2  9) 
Range  (12  9)%  As  a  result  of  oxygen  saturation  (Sp02)  improvement,  four  of 
the  five  patients  who  were  on  a  regimen  of  oxygen  therapy  were  taken  off  One 
patient  remained  on  oxygen  therapy  on  an  as-needed  basis  only  Dyspnea  is 
caused  by  a  multitude  of  factors  including  hypoxemia  and  the  inappropriate  use 
of  breathing  muscles  The  Progressive  Step  Pulmonary  Rehabilitation  Program 
applies  an  individualized  treatment  program  for  each  patient  which  concen- 
trates on  the  mechanisms  of  dyspnea  for  that  patient  This  approach  allows  for 
aggressive  treatment  for  the  individual  and  allows  the  patient  to  regain  physical 
strength  and  decrease  the  work  of  breathing  Further  studies  are  warranted 
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lolnxluctloD:  71k-  Dumttei  ol  oumavahive  prcsmire-tar^elaj  vcnulalors  bcmg  developed 
bave  locrca^ied  dramauealty  over  Ibe  pa^  few  yeant    Die  puipo^  of  thu  study  u  (o  compare 
5  differeol  oiodcls  of  prc^isuit-largelcd  venljalors  (PI  Vs)  when  differenl  levels  of 
iiutpiraloiy  demand  and  ditfeivol  leveb  of  titralcd  oxygen  (Tow  are  applied  Methods  A  two 
chambered  lung  model  was  used  with  one  side  attached  lo  the  Ft  V  and  the  other  side 
attached  lo  a  venblalof  (fU  72(Klae}.  which  sunulaU^d  the  palienl  eflbns  A  leak  was 
maulained  in  Ihe    NIV  circuit  usmg  a  Rcspironics  whisper  swivel   I  wo  Fl  Vs  of  each 
model  were  Icsled  (  SID  30  lliFAP.  FH  335.  PH  320b.  Quantum,  and  VPAPl  and  three 
consecutive  brealhs  were  recorded  foi  each  tesl    Fach  test  was  done  at  tlowralcs  of  30,  60, 
90.  and  120  I7min  and  at  ovygcn  tlowrales  of  5.  10,  15  1 7mm.  and  Hush  All  PTVs  were 
leailcd  al  IPAF  of  10  cmll,0  and  FPAP  of  4  cmH,0  The  response  lune  (Tr),  nse  time,  and 
in«¥imiim  negative  pressuTC  (Pneg)  was  delermmed  Stabslical  analysis  was  done  by 
ANOVA  with  differences  considered  significanl  when  p-.  0  05  Reaulls  SigntficanI 
differences  between  all  P  TVs  were  noted  throughoul  all  testing  levels  Dunng  testing  of 
ovygen  unation  the  Quantum  had  a  f  r  that  was  slowei  and  had  a  Pncg  that  was  mofe 
negative  than  the  other  PlVs.  Ihe  n.se  times  were  consistent  throughoul  all  machines 
Dunng  testing  of  the  diflaenl  llowTates  the  rcsiilb  vancd  between  the  diffcrcnl  PTV  Al  a 
vcBlilator  flowrate  of  60l7nim  Ihe  Pit  335  and  PH  320b  achieved  Ihe  faslcsl  nse  lime   ihe 
STD  30.  PB  335  and  VFAP  had  Ibe  best  1  r  The  Sid  30.  PB  320b  and  VPAP  obtamed  the 
lowest  Pneg  Mean  values  al  a  ventilator  flowrale  ut60  l/nun  arc  listed  below 


(Quantum 

STD  30 

PH  335 

PB  320b 

VPAP 

lUMTiiinCi) 

35  ±0  04 

40tO  10 

20  ±  0  05* 

29  ±0  04 

54±00l 

Tr(.) 

4210  03 

12±002lk 

18±002* 

26  ±0  26 

14  ±0  02* 

PnegCcrnHjO) 

-  no  ±  0  46« 

.66±025 

-1  08±0  lOU 

-81  ±0  27 

-  44  ±0  06 

■  p  '.  0  01  PB  335  significantly  Uiwcr  nse  tmie  vs  Quannuii.  VPAP,  SID  30 

*  p  i  0  01  SID  30.  PB  335.  VPAP  significanUy  lower  Ti  vs  Quanlum,  PB  320b 

#  p  i  0  01  ()uanlum  sigmficanlly  higha  Pneg  vs  SID  30,  PB  335.  PD  320b.  VPAP 
a  p  s  0  0 1  PB  3  3  5  signiticanlly  higher  Pncg  vs  VPAP 

Cooclualooi:  As  the  data  mdicales  there  arc  differences  between  all  the  PT  V  Fach  PTV 
achieved  optimal  values  m  one  or  more  of  the  measured  parameters  TlicreTore  it  is  ditficutt 
lo  make  a  ckaj  decision  as  lo  which  P 1  V  pcrfonns  opbmally  m  all  lestmg  situations  This 
dau  was  obtained  trom  a  tiench  lest  perspective  therefore,  to  make  a  defimbve  decisKm  on  a 
specdic  bllevel  mm  ftulhci  studies  should  be  performed  wilhm  the  chmcal  scttuig 
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0-16  VM\N  OXYGEN  FLOWMETERS  ARE  NOT  ACCURATE  IN  DELIVERING  LOW- 
FLOW  THERAPY.   Boynlon  B  CRTT.  Jung  S   RRT.   Nelson  S   RRT.   Potts  0  CRTT. 
Rankin  D  CRTT,  Reed  M.CRTT.  SatzwedelK    RRT.  Sctiueike  D    CRTT.  Stewart 
T.  CRTT.  Weattiers  P.  CRTT.  Ward  J  RRT.  Helmholz  H  .  Jr  MD.  Plevak  D  MD. 
RtKhester  Community  College  and  Mayo  Foundatton.  Rochester.  MM 
Background:  Some  patients  with  chronic  obstoicttve  pulmonary  disease  (COPD) 
require  accurate  administration  o1  tow  flow  oxygen    Fot  proper  patient  care,  we  telt 
that  oxygen  Itowmeters  stxiuld  be  accurate  to  wtttiin  1 0%  error  at  flows  ranging  from  1  - 
3  Urran    We  pertormed  this  investigation  to  see  H  there  was  sufficient  agreement 
between  ttie  settings  on  0-16  Lymln  oxygen  Itowmeters  and  measurements  made  by  a 
calibration  analyzer   Methods:  Oxygen  (tow  measurements  were  made  by  a  Timeter 
RT  200  Calibratton  Analyzer  (Allied  Healtticare  Products  Inc  .  St.  Louis.  MO)  TTie 
accuracy  ol  the  analyzer  was  confirmed  using  a  Tissot  water-sealed  spirometer 
Foltowing  a  pitot  study  aocomplisned  lo  determine  Ihe  number  ot  Itowmeters  needed 
lor  sutlKient  statistical  power,  a  random  selection  ol  74  Onio/Ohmeda  oxygen 
Itowmeters  currently  in  clinical  use  were  tested  at  IHree  Itows,  1.2.  and  3  Umin    Ftow 
settings  were  made  visually  and  verified  by  three  observers;  the  center  ol  the  Indicator 
ball  was  used  as  ttie  landmark   The  oxygen  Itow  analyzer  measurement  was  recorded 
after  the  reading  had  stabilized    Bland-Altman  plots  were  used  to  analyze  Ihe  data 
Statistical  agreement  between  the  oxygen  Itowmeter  settings  and  the  analyzer 
measurements  woukJ  have  been  confirmed  if  95%  ot  the  data  points  (two  standard 
deviattons)  were  contained  within  a  10%  margin  ol  enor  tor  each  ftow  levei. 
Results:  The  standard  deviation  ol  data  points  at  1  Umin  was  0  15  (see  Fig  1).at2 
Umin  was  0.18  and  3  Limin  0.31    Standard  deviations  ol  data  exceeded  the  10% 
margin  ot  error  in  all  three  Itow  sellings    Conclusion:  0-16  oxygen  Itowmeters  are 
not  accurate  at  Itows  trom  1  to  3  Umin  and  should  be  used  with  cautton  In  patients 
with  COPD. 

t 
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1  L/min 


Mean  •  ?SD 
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COMPARISON  OF  IMPOSED  WORK  rilROUGH  TRALHtOSIOMV  SPtAKlNG  VALVES 
AND  TRACHEOSTOMY  TUBES  UStNG  A  SPONTANEOLS  BREATHP^G  MODEL. 
Robcn  J.  Moncnsen.  CRTT.  Michael  S  Benson  BS.  RTT.  Michael  W  Sipcs  BA.  RRT,  David  J 
Picrson  MD.  Harborview  Medical  Center.  University  of  Washington,  Seattle.  Washington. 

INTRODUCTION:  Tracheostomy  speaking  valves  (TSV)  are  commonly  used  in  patients  wilh  a 
iracheoslomy    TSV  arc  employed  to  enhance  communitalion,  decrease  aspiration  and  improve 
)w  allowing  mechanics.  Knowledge  of  relative  imposed  work  of  breathing  (WORi)  ihioLgh  ISV 
and  tracheostomy  tubes  could  guide  clinicians  in  choosing  the  appropnali;  combinaiion  of  TSV 
and  tracheostomy  tubes    In  order  to  obtain  ihis  information  wc  mcasLrcd  WOBi  through  five 
commercially  available  TSV  and  three  diflcrcni  diameter  irachcostomy  tubes.  Method-   The 
five  TSV  studied  were  Montgomery  (M),  Passey  .Muir  (P).  Instrumentation  Industries  (I). 
Olympic  (O)  and  Shilcy  (S)     ITircc  different  diameter  Shilcy  tracheostomy  tubes  (6mm.  7mm. 
8mm  ID)  were  also  studied.  A  Bio-  Ick  VT- 1  test  lung  was  modified  to  simulate  spontaneous 
breathing  m  a  sine  wave  pattern  at  Vts  of  300,  ?iOO  and  700  ml  respectively     IE  ratio  was  held 
constant  al  1:4  ((low  range  32-75  Luminal  a  RR  of  I5;min)    WOBi  was  measured  using  a 
Novametrix  Vert  Irak  15.S0  respiratory  mechanics  monitor    In  random  fashion  three  valves  from 
each  manufacturer  and  one  tracheostomy  tut>es  of  each  diameter  were  tested  WOBi  is  the 
average  of  10  breaths  through  each  device  minus  baseline  work  (no  v.tlvc  or  tube  in  line).   The 
Afiova  Single  Factor  Test  was  performed  on  all  devices  ai  each  Vt     Kc$ults 


vt 

Varvm 

Tfach  Tubes  (ID) 
.vRrjwfri,     iJ^Ttvr\'r.   8inm- 

700  ml 

WOBi 
(jou'es/L) 
SDt 

0306        0401         0604        0519        0423 
0  007        0  015        0  006        0  027        0  015 
p<000i  si)  valves  Vt  700  ml 

0  826              13  524              0  335 

0  003              0  003              0  003 

p  <  0  001   all  liacti  tubes  VI  700  ml 

500  ml 
WOBi 
tlooies/L) 
SDt 

0  205        0  269        0  443        0  279        0  271 
0  010        0  010       0  024        0  021        0  014 
P'0001  ail  valves  VI  500  ml 

0  560              0  327              0  225 

0  003              0  003              0  002 

p<000l   all  trach  lubes  VtSOOfnl 

300  ml 
WOBi 

SDt 

0  151         0  168        0263        0  117        0  159 
0  003       0  005        0  005        0  014       0  003 
p  <  0  001    all  va^es  Vt  300  ml 

0  242             0  143            0  095 

0  002             0  001             0  002 

p  <  0  001    all  Irach  lubes   VI  300  ml 

ConclustoD«:   !  )  Under  these  study  conditions,  there  arc  stalislically  significam  differences  in 
WOBi  between  all  TSV  and  tratheostomv  tubes,  however  all  valves  would  be  clinically 
accepuble  for  spontaneous  breathing     2  )  Because  WOBi  through  a  TSV  and  tracheostomy 
tubes  IS  additive,  a  combination  of  a  higher  work  valve  (I  or  O)  and  a  smaller  diameter 
tracheostomy  tubes  could  produce  unacceptable  levels  of  work,  especially  in  patients  with 
minimal  pulmonary  reserve 
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LUNG  VOLUME  REDUCTION  -OBJECTTVE  AND  SUBJECTTVE  EVALUATION 
BY  Deborah  I  Hueiies.  BS.  R.R-T..C.PF  T  .  Umvcraty  of  Rtxhesiei  Medical  Centtr. 
Rochester.  N  Y 

Advances  m  technology  and  surgical  techniques  have  caused  a  renewed  inleiest  lO  lung 
vojuine  reduction  tL  VR)  for  the  irealmcal  of  severe  emphysema.   Dala  from  the  LVR 
Registry  and  the  Soaety  of  Tboraac  Surgeons  has  been  cnooujagm^  cTting  unpnTvemenls  in 
puJmoiian'  function,  exercise  endurance,  and  subjective  symptoms.   A  rctrospccnvr  study 
prmided  3  means  to  evaluate  the  benefits  of  this  proceduie    PreppeialisT  selectioD  entena 
included  disabling  emphysema  unrcheved  by  medical  therapy;  seveic  hypenoilalioo  as 
evidenced  by  C.XR  and  CT  scan,  and  FcVK  35%  predicted.   Data  fiom  20  psDcnls  »as 
obtained  preoperauvcly  and  al  3  and  6  months  postoperatively    Those  excluded  from  the 
study  were  1  death,  1  ventilator  dependent  2  former  laser  procedures,  1  Alpha  1  - 
antitivpsm,  and  3  due  to  noncompliance  with  follow  up    Prropciative  and  6  mouth 
assessments  were  compared  for  the  remaining  12    Ot^ective  data  showed  impravcmenl  in 
pulmonary  function  Mean  spirometry  values  revealed  the  fbllowmg  rhang^  FVC  2  39L 
±  80  10  2  SOL  i  »4.  p=  022.  FeVl   658Lt  21  to  873L  t  380.  p-  014,  TLC  8  SOLJI  91  to 
7  21L*1  94.  p=0OOandRV6  13L+1  40  to  4  34Lil  43,  p- 000    Endurance  assessed  per 
the  6  minute  walkiocreased&omamcatiof  TlSfixt  t335to907&e» +411.  jrO  58 
Subjective  evaluahoo  was  aoximplished  by  the  use  of  dyspnea  scales  mrhirtine  the  Modified 
Medical  Research  ScaletMRC)  and  Baselicne\TransitionDyspcna  Indices  (BDI)   The  mean 
MRC  score  was  3  0+1  0  prcoperatrvcly.  correspondmg  to  "Stops  for  breath  after  wailang 
100  yards  or  a  few  rrumitcs  on  the  level,  breathless  with  daily  acbvities."  The  mean  score  al 
6  iDonlhs  was  15^1  12.  corresponding  to  Troubled  by  S.OB,  when  hunytngonthe  level 
or  wailang  up  a  shghl  hill  The  mean  BDl  for  fimction  preoperauvely  was  58  +1.24 
oorresponding  to  'Severe  to  very  severe  impainncm.  unable  to  wwit  or  has  given  up  almosl 
all  actniDes  due  to  S  O  B  ~  Mean  score  at  6  mottths  was  loaeased  by  I  0  +  95  grades 
tndicatmg  "Mmor  unprovcnicnt,  able  to  return  to  worit  at  a  reduced  pace  or  has  resumed 
some  acuvines  with  more  vigor  "  The  mean  BDI  for  magnmrt*  of  task  fxeapcranvdy  was 
1  08  +  79.  correspoodrng  to  "Becomes  SOB  with  light  activities  walking  on  the  level, 
washmg.  or  standing."  Mean  score  al6motilhs  increased  by  1.92  i  67  grades  indirating 
"Moderate  unprovemenl.  becomes  SOB  with  moderate  tadcs  such  as  walking  up  a  gradual 
hill  or  carrying  a  hgbl  load  on  the  level  "  The  mean  BDI  for  mBgninwIr  of  effort 
preopetauvely  was  I  25  +  62  corresponding  to  "Becomes  SO  B,  with  little  effort,  tasks 
often  performed  with  frequent  pauses"  Mean  score  at  6  months  inoeasodby  1.00  +1  41 
grades  tndicaung    'Minor  improvements,  able  to  do  things  of  gieater  cffon  with  otn  SOB." 
Conclusion;  LVR  offers  emphysema  patients  unproved  quality  of  life  through  increased 
functional  ability  and  decreased  feelings  of  dyspnea. 
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BEHAVIORAL  OUTCOMES  FOLLOWING  USE  OF  NONINVASIVE 
POSITIVE  PRESSURE  VENTILATION  (NPPV)  IN  STABLE 
HYPERCAPNEIC  PATIENTS,  C.nstai  L  Dimlew.  EdD.  RRT.  Georgia  State 
University,  Atlanta,  GA,  Greg  Spratt,  BS.  RRT,  Home  tare  Medical  Equipment, 
Inc  .  Kirksville.  MO 

Introduction:  The  use  of  NPPV  to  delay  intubation  in  the  acute  care  setting  has 
been  well-researched  Its  use  in  patients  suffenng  from  chronic  ventilatory  failure, 
however,  has  not  been  well-documented  in  the  medical  literature    The  purpose 
of  this  study  was  to  assess  behavioral  outcomes  of  patients  suffenng  from  chrome 
ventilatory  failure  who  were  prescnbed  NPPV  for  home  use  Materials  & 
Methods:  88  patients  from  6  home  care  company  locations  with  a  diagnosis  of 
COPD  completed  a  3 1 -item  questionnaire  designed  to  evaluate  the  effect  of 
NPPV  on  ADl.s  and  seventy  of  symptoms  Information  was  collected  on  sleep 
patterns,  both  before  and  after  treatment  yvith  NPPV  Incidence  of  complications 
associated  with  NPPV  was  also  obtained  Means  and  percentages  were 
calculated  for  each  measure    Results:  49  males  and  39  females  parttctpated  in 
the  study  Subjects  reported  that  they  slept  an  average  of  27%  longer,  woke  up 
5 1%  less  often,  and  took  34°'o  fewer  daytime  naps  after  an  average  treatment 
time  of  1  7  months  with  NPPV  Greater  than  50°-o  of  patients  reponed 
improvement  in  their  ability  to  perform  7/8  .ADLs,  and  4/7  quahty  of  hfe 
indicators  93°.  o  reported  improved  quality  of  sleep.  81°.)  reported  improved 
energy  levels,  92%  reported  improved  ability  to  walk  on  a  Hal  surface    Only  I 
patient  reported  any  worserang  of  symptoms  following  use  of  NPPV  A  minority 
of  patients  reported  minor  complications  associated  with  NPPV.  most  frequently, 
nasal  dryness  and  congestion  Discussion:  The  stable  hypercapneic  patients  who 
responded  to  this  questionnaire  reported  a  high  degree  of  improvement  in  their 
ability  to  ftinction  daily,  as  a  result  of  their  treatment  with  NPPV  Many  of  these 
improvements  may  be  the  result  of  improved  sleep  patterns,  as  further  evidenced 
by  the  anecdotal  remarks  made  by  respondents  While  more  studies  need  to  be 
completed,  the  data  obtained  from  this  pilot  study  suggests  that  NPPV  may 
improve  the  quality  of  life  and  the  ability  to  perform  ADLs  in  patients  suffenng 
from  chrome  ventilatory  failure 
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AN  INCREASE  IN  THE  NUMBER  OF  VENTILATOR  DEPENDENT 
INDIVIDUALS  (VDI)  IN  MINNESOTA  FROM  1992-1997.  Adams  A. 
Shapiro  R.  Manm  JJ.  University  of  Minnesota-St  Paul  Ramsey  Meflical 
Center.  St,  Paul,  MN  Background:  No  registry  ol  VOIs  in  the  United 
Slates  currently  exists  In  1986  and  1992  we  conducted  complete  surveys 
ol  VDI  care  providers  in  Minnesota  and  reported  an  increase  in  VDIs  ol 
1 10%  between  tnose  years.  Since  1992  there  has  been  a  clarilication  ot 
the  role  lor  non  invasive  ventilation  and,  we  suspected,  an  increase  in  its 
use  with  VDIs  There  has  also  been  an  increase  in  (acililies  providing  care 
lor  ventilated  patients,  including  2  group  homes  specilically  lor  VDIs. 
Methods:  We  repealed  our  sun/ey  in  1997  in  an  identical  manner  to  the 
previous  surveys  (Chest  1993;  103;1463),  We  contacted  all  known  care 
providers  lor  VDIs  in  Minnesota  and  requested  information  (without 
personal  identifiers)  about  the  VDI.  A  VDI  is  defined  as  requiring  ventilatory 
assistance  for  mote  ihan  6  hr/day  for  more  than  30  days,  Ttie  delimtion 
includes  patients  receiving  noninvasive  ventilation  with  bilevel  pressure 
devices  using  a  back  up  rate.  Our  methods  may  not  report  those  that  own 
their  device  and  do  not  receive  service.  We  will,  also,  not  report  patients 
that  receive  bilevel  positive  pressure  ventilation  without  a  back  up  rate  but 
who  may  be,  in  fact,  ventilator  dependent  Results:  By  our  methods, 
there  was  a  35%  increase  in  VDIs  between  1992  and  1997  48%  ol  that 
increase  was  attributable  to  VDIs  receiving  non-invasive  ventilation.  VDIs 
receiving  non-invasive  ventilation  were  m  each  diagnostic  category, 
without  a  predominating  specific  disease.  The  percentage  increase  (35% 
compared  to  110%)  and  VDI  added/year  (14.2  compared  to  19,0)  has 
lessened  between  the  1992  and  1997  surveys  The  percentage  of  VDIs 
receiving  care  in  facilities,  compared  to  care  at  home,  continues  to  increase 
to  over  40%  of  the  total  in  1997  Conclusions:  The  rate  ol  increase  m 
VDIs  appears  to  be  decreasing  compared  to  the  1992  sun/ey.  Since  the 
1992  survey  there  is  an  increase  in  the  use  ol  noninvasive  ventilation. 
The  inaease  in  the  use  ol  non-invasive  ventilation  and  the  increase  in  use 
of  care  facilities  lor  VDI  care  are  less  expensive  options  than  acute  care  or 
home  care  with  lull  time  licensed  care  providers.  The  decreasing  rate, 
increased  use  of  non  invasive  ventilation  and  ctioice  ol  care  facilities  may 
l>e  explained,  in  part,  by  a  general  effort  to  control  costs.  Future  surveys  or 
studies  of  VDIs  would  be  aided  by  a  more  relined  definition  ol  ventilator 
depenaency.  Supported  by  SCOR  HL50512  and  the  Ramsey 
Foundation 
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DIFFERENT  EFFECTS  OF  RESPIRATORY  MUSCLE  STRETCH  GYMNASTICS  AND 
INSPIRATORY  MUSCLE  TRAINING  IN  PATIE^^■S  WFTH  COPD 

TctsmtMi^agawa  RRT  RPT  RCET.  Hiobkn  K(>ba\ashi  MD.  and  Kumio  Kokubu  MD.Ph  D 
lor  the  Respiraion  Muscle  Cuntliuoning  Gmup 

Introduction:    Respimtoo  muscle  sireich  gymnaMits  (RMSG)  has  been  pmpiKCildsa 

possiWcneu  rehabiliiaiion  pniltx-ol  lor  paucnis  uiih  chmnic  nbslruanc  pulmonan  dseascs 
(COPD)    The  purpose  ol  the  present  siucS  was  lu  compare  ihc  cKcct  of  RMSG  v^ilh  thai  ol 
inspiralor>  muscle  training  {IMTt  using  the  device  Threshold 

Method^:  Sixteen  nanc  palienis  uilh  COPD  were  cnlered  in  (he  slud\    The>  performed  IMT 
(2  sessions  o!  10  minute*  ol  irajning  ai  30^  of  PImdv.  ^feilyj  tor  4  weeks  and  RMSG  (3 
sessions  ol' 5  RMSG  pullems  4  limes  cieh.  tfajlyt  lor  4  weeks,  in  j  randumized  order,  with  a 
4-weeic  uashoul  pcnod  in-bctwccn     pAaluaiing  pei\onneI  were  m.isked  regardng  each 
pdlicnls  schedule.    Four  paiicnis  (ti^pped  oul  die  lo  pre-*fctemii ned  cniena 
Results:ResulLs  shown  arc  mean  values  (rv=12) 

JMT  RMSG 
before 

PImax  (cTnHiOl 

expansion  (em),  lower cheit  wall 

tolal  iungcapocin,  (ml) 

runciional  residual capacit>  iml) 

residual  volume  (mi) 

h-mm  walking  distance(6MD)  (m) 

ISOmmVAS  a(  Ihc  cndol  6MD  (mm) 

VAS/6MD(I0^) 

Chronic  Respiratory  QucsUonnairc 

(',  P  <  0.05;  "»,  P  <r  0  01  companng  \aJucs  bclure  and  alter  each  rehabililaUon  prtrtocol) 

There  werr  no  signilkan(  changes  in  VC.  F£V,,  Pf-R  nor  in  (he  anenal  blo^xJ  gas  analysis 

w  iih  either  rehabilitation  pro(i.Kol 

Conclusion:The  results  suggest  that  decrease  in  FRC:  is  a  umtfjc  Icalutc  ol  RMSG    This 

ma>  suggest  thai  RMSG  itereases  chesi  wall  stilTiwss.  RMSG  ma>  have  clinically  signiricani 

benefits  lorpaUenis  wnh  COPD 

Scciclanal  olTicc  ol  the  RcspitaIor>    Muscle  Condtionmg  Gniup.    Second  Depanmcnl   ol 
Physiology.  Showa  Univensiiy  School  of  Mcdcinc.  Tokyo  142  Japan 
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bclore 

alter 

bclore 

aller 

66  1       ■ 

7Q  1 

6611 

69  3 

4  45       • 

511 

4  33 

591 

5275 

534K 

5424 

5301 

3345 

3351 

3407      • 

32S(J 

2212 

2210 

2308 

2239 

385       • 

412 

383 

430 

53 

48 

5.0 

4.3 

14.3 

12.3 

14.1       ' 

10  4 

100 

106 

106         • 
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THE  DIFFERENCE  IN  KNOWLEDGE  AND  PATIENT  SATISFACTION  IN  PATIENTS 
WHO  RECEIVE  PULMONARY  INSTRUCTION  VTA  LECTL'RE  OR  VIDEOTAPE— 
Kelly  S.  Becker.  B.S..  CRTT.  Phtllio  D.  Hobenv.  EdD.  RRT.  and  Rebecca  I  Hobertv. 
B.S..  RRT.  The  Ohio  Slate  University,  Columbus,  Ohio 
Background    Pulmonary  Rehabilitation  (PR)  is  a  multifaceted.  small  group, 
uiterdisciplmary  program  consisting  of  progressive  exercise  training,  breathmg  retraining, 
educahon  and  psychosocial  support    The  education  component  of  a  PR  program  is  usually 
accomplished  through  use  of  Iccrurc/discussion  sessions  conducted  by  clmicians  who  are 
knowledgeable  in  their  given  content  areas.  This  method  is  costly  and  inefTicient  due  to 
the  repetitive  use  of  the  live  presenters  for  each  new  group  of  patients    Audio-visual 
programs  ( AVP)  that  accomplish  Ihc  same  educational  objectives  as  the  live 
lecture/discussions  and  are  delivered  by  the  onginal  presenters  in  a  pre-recorded  formal 
may  be  a  more  advanrageous  method    This  would  also  facilitate  multiple  entry  poults  for 
patients  into  the  program,  the  make-up  of  missed  educational  sessions,  and  the 
modularizanon  of  the  educational  components  so  that  patients  would  only  view  the 
modules  that  are  needed  Two  research  quesnons  were  to  be  answered  by  this  project    1 )  is 
there  a  difference  m  knowledge  level,  and  2)  is  there  a  difference  in  patient  satisfactroo 
between  the  paneots  who  attended  live  presentations  and  the  patients  who  anended  the 
AVP  of  the  same  content?  The  null  hypothesis  states  that  their  would  be  no  difference  in 
knowledge  or  patient  satisfaction  levels  between  the  lecture  and  video  group    The  research 
hypothesis  slates  that  patients  who  receive  uislruction  via  AVP  will  have  lower  levels  of 
both  knowledge  and  patient  satisfaction    Method:  A  control  group  consisted  of  14  patients 
who  received  the  educational  portion  of  the  program  by  lecture' discussion  method    One 
nmnd  of  these  lecturers  was  used  to  create  the  video  to  be  seen  by  the  cxpenmental  group 
An  experimental  group  consisted  of  Kl  patients  who  received  the  educational  component 
by  viewing  the  video  that  was  created  in  the  contiol  group    Both  groups  consisted  of  a 
sample  of  convenience    The  age  of  the  patients  in  the  rwo  groups  were  not  significantly 
different.  Patient  knowledge  was  evaluated  by  using  pre-  and  post-test  multiple  choice  lest 
that  was  wntien  by  the  presenters  and  validated  by  respiratory  care  students  and 
practitioners  with  training  in  rehabilitation.  Patient  satisfaction  was  assessed  by  a 
questionnaue  created  by  the  puhnonary  rehab  staff  with  input  from  the  researchers 
Results    Using  an  alpha  level  of  0.0^  as  significant,  the  results  of  an  ANOVA  with 
repeated  measures  showed  that  both  groups  improved  significantly  on  theu  post-test 
scores.  There  was  no  significant  difference  of  knowledge  level  gamed  between  the  lecture 
and  video  group.  There  was  no  significant  difference  in  tlie  sansfaction  level  between  die 
lectiire  or  video  group    .Mso,  age  and  educational  level  did  not  have  a  correlational  effect 
on  the  results  of  the  post-Iesl    Conclusions;  There  was  no  significant  difference  in  the  use 
of  video  versus  lecture/discussion  method  of  conveying  the  educational  components  of  a 
PR  piogram    We  find  that  it  would  benefit  the  PR  program  on  the  basis  of  cost  and 
efTiciency  to  use  the  AVP  in  place  of  the  lecturers  to  provide  the  educational  component  of 
the  PR  program. 
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PROSPECTINE  EVALU.ATION  OF  NONINVASIVE  POSITIVE  PRESSLIRE 
VENTILATION  (NPPV)  FOR  ACUTE  RESP1R.AT0RY  FAILURE(ARF)  IN 
COPD  P.ATIENTS(PTS)    Allen  G  Kendall  RRT.  Peter  C  Gay  MD    Mayo 
Foundaiion,  Rochester,  MN  55<)05 

We  have  presented  the  results  of  NPPV  therapy  for  a  diverse  pi  popuiaiion  in  the 
acute  care  selling  using  a  prospectn  e  registry  and  standardized  respiratory 
iherapist  driven  protocol  I  RespCare  Vol  41,  p  945, 10/96)    The  COPD 
population  is  generally  regarded  as  a  more  difficult  group  in  which  lo  achieve 
success  with  NPPV  but  specific  and  uniform  cntena  compromise  comparisons 
between  studies    We  nou  repon  a  0  month  experience  with  NPPV  in  .18  COPD 
pts  with  .ARF  thai  includes  APACHE  sconng  data  and  post  hospital  discharge 
outcome  The  ."iS  pts  includes  2.1  males/15  females  with  a  mean  +  standard 
dexiation  age  of  69  6  ±  8  S  yrs  and  body  mass  index  (kg/nr)  of  26  6  +  7  5  There 
were  20  pts  who  had  been  intubated  in  the  past,  and  a  "do  not  resuscitate  status" 
was  noted  in  only  8  pis    A  pi  triggered  mode  was  used  in  all  cases  with  a  backup 
timed  machine  rate  added  in  47°  0  pts    The  mean  inspiratory  and  expiratory 
pressure  settings  of  the  selected  ventilator  assist  device  were  II  8  *  2  3  and  4  6  ± 
0  9  cm  H;0  respectively    A  full  face  mask  was  preferred  over  a  nasal  mask  by 
78  9»o  of  pts    The  pis  continued  actual  NPPV  use  for  23  2  ±  18  hours  over  2  8  = 
2  5  days  during  a  total  hospital  sia\  of  19  7  ±  16  9  days    There  were  16  pts  who 
were  either  stabilized  or  improved  with  NPP\'  in  the  hospital  and  22  pis  eillier 
refused  to  continue  ( 1 1  pis)  or  failed  the  therapy  and  required  intubation  ( I  I  pis) 
There  were  6  pis  worse  or  expired  bv  the  hospital  discharge  date  but  when  the 
follow-up  outcome  was  assessed  (at  34  5  ±  30  3  days  I,  24of  31  pis  were  stable  or 
improved    In  comparing  the  23°o  pts  with  death  or  worse  outcome  vs  77?o  pts 
stable  or  improved  at  1  mos  follow-up,  the  APACHE  II  scores  on  admission  (47  7 
z  19  6  vs  32  3  r  19  7)  were  significantly  different  (p  <  0  05)    The  APACHE  II 
scores  in  pts  who  were  acutely  stabilized  or  improved  were  however,  not 
Significantly  different  between  admission  and  discharge    We  conclude  that 
although  ,AP.ACF1E  scores  were  helpful  in  predicting  final  outcome  after  NPPV  in 
COPD  pis,  the  scores  were  not  useful  in  tracking  progress  of  pis  who  were 
stabilized  or  unproved  during  NPPV  therapy    In  comparing  this  COPD  group  to 
our  previously  reported  overall  NPPV  population,  there  was  no  significant 
outcome  difference,  i  e  57  8°  0  of  COPD  pis  vs  66°  o  overall  who  were  introduced 
to  NPPV  for  ARF  were  initially  siabihzed  or  improved  while  28  9»o  vs  19  6°  0 
actually  required  intubation    This  work  Ma.s  suppunetl  in  pan  b>  an  unrestricted  itninl 
b>  Rcspironics  Inc..  Murm.vnillc,  Pu. 
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CHANGE  IN  LUNG  MECHANICS  DURING  CHEST  PHYSICAL 
THERAPY  TECHNIQUES 

Yoshihiro  Uzawa  RPT.  Yasunari  Yamaguchi  RPT.  Norihiro  Kaneko  MD. 
Kameda  Medical  Center,  Kamogawa,  Chiba,  Japan.  Tetsuo  Miyagawa 
RPT.RCET.RRT.  Showa  Univ.  Yokohama,  Kanagawa,  Japan, 

IntToduction:Chest  physical  therapy  techniques  are  commonly  performed 
for  patients  to  enhance  secretion  clearance.  However,  the  effect  of  these 
techniques  in  lung  mechanics  has  not  been  studied.  The  purpose  of  this 
study  was  to  evaluate  the  change  in  lung  mechanics,  especially  expiration 
flow  rate,  during  application  of  the  chest  physical  therapy  techniques. 
Method:The  subjects  were  9  patients  with  acute  respiratory  failure  who 
were  68,6  ±    8.8  years  old,  and  all  patients  were  intubated.  We  performed 
3  techniques  (squeezing,  vibi^ation  and  percussion),  which  were  done  in 
a  standard  fashion.  We  measured  peak  expiratory  flow  late  (PEER)  by  a 
Bicore  CPIOO  monitor  (Bicore,  Irvine,  Ca),  Tube  with  esophageal  catheter 
was  inserted  to  some  subjects  to  observ'e  esophageal  pressure  and  a 
pressure-  volume  curve  (P-  V  curve).  Base  line  was  measured  on  a 
lateral  position  and  then  all  three  techniques,  in  a  randomized  order, 
were  applied  for  Smins  each,  to  subjects  in  the  same  position.  Between 
techniques  subjects  took  a  rest  to  bring  PEER  back  to  the  base  line.  Sta- 
tistical analysis  was  done  using  ANOVA, 

ResultsrThere  was  significant  difference  in  PEER  between  squeezing  and 
the  other  techniques  (p<  0,01),  However,  there  was  no  difference  between 
vibration  and  percussion.  P-  V  curve  changed  during  squeezing.  V 
tended  to  increase  during  application  of  the  squeezing. 
Condusion:The  results  of  this  study  suggest  that  squeezing  is  the  most 
effective  technique,  among  the  three  perfonned  in  this  study,  to  increase 
PEER  and  V- .    It  is  helpful  to  remove  secretion  for  patients  who  can  not 
cough  voluntarily, 
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Patient  to  ICU         Change  Ventilator 


Patient  to  X-Ray        Change  Ventilator 


Patient  to  Operating  Room        Change  Ventilator 


Patient  to  ICU        Change  Ventilator 
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PULSE  DOSED  INHALED  NITRIC  OXIDE  THERAPY  FOR  A  PATIENT 
WITH  PRIMARY  PULMONARY  HYPERTENSION 

Michael  Tracv  RRT.  Robcn  Chatbain  RRT,  Lia  Lownc  MD,  Kingman  Suohl  MD-  Rajnbow 
Babies  and  Childrens  Hospital.  Case  Western  Reserve  University.  Cleveland,  Ohio, 

INTRODUCTION  Inhaled  luthc  oOde  (NO)  is  a  seleciivc  pulmonary  vascular  smooih  muscle 
relaAani.  Ii  readily  crosses  the  alveolar  endoihelia]  membrane  lo  cause  relaxation  in  the 
underlying  vascular  smooih  mascle.  This  decreases  the  pulmonary  artery  pressure  and  improves 
the  venlilaiior  perfusitm  relationship  without  adversely  affecting  the  systemic  vascular 
resistance.  NO  then  passes  through  ihe  alveolar  c^illary  membrane  and  is  deactivated  as  it  binds 
to  hemogJobin. 

CASE  SUMMARY  The  subject  is  a  47  year  old  female  who  was  diagnosed  with  pnmary 
pulmonary  hypertension  in  1986,  Her  condition  deienoraied  and  she  was  listed  for  lung 
transplantation ,  The  paucnl  decLncd  lung  iransplantauon)  secondary  lo  improvcmcnl  with 
medical  management  and  transtracheal  oxygen-  She  was  referred  for  a  trial  of  pulse  dosed 
inhaled  nitric  oxide  in  June  1996  after  her  condition  progressively  deicrioraied  following  general 
anesthesia  and  surgery  for  an  unrelated  condiuon-  She  was  admitted  to  the  SICU  where  a 
Swan-Garw  catheter  was  placed  and  she  was  given  a  trial  of  pulse  duscd  inhaled  nitric  oxide 
(NO)  via  nasal  canula.  A  standard  oxygen  pulse  dose  delivery  system  (PDDS)  (DcVilbiss 
OMS-50)  was  modified  according  lo  Channick  et  al  (Chestl996;  11)9:6: 1545-1549  )  and  attached 
to  an  80  PPM  source  of  nitnc  oxide.The  actual  caJcubtcd  delivery  is  equal  to  20  PPM  +/■  5  PPM 
based  on  changes  in  respiratory  rate,  tidal  volume  and  inspiratory  flow  rate. 

Administration  of  NO  resulted  on  a  16%  decrease  in  mean  Pulmonary  artery  pressure.  The 
patient  was  discharged  home  with  NO  and  mstructed  to  use  it  24  hrs/day-  Our  home  based  NO 
equipment  includes  one  PPDS  on  a  4,100  L  NO  lank  for  use  in  the  home  and  one  PDDS  on  a  580 
L  NO  tank  as  a  portable  system  for  use  ouiside  the  home,  4.100  L  tanks  have  lasted  an  average  of 
10  days  (average  cost  S36/day)    580  L  tanks  have  lasted  an  average  of  24  hours  (average  cost 
S5.80/  hour)  ObjecUvc  measures  of  continuing  success  of  NO  mt  lude  a  26%  increase  in  distance 
walked  m  a  standard  6  min-  walk  test  and  16%  decrease  in  systolic  pulmonary  artery  pressure  per 
echocardiogram  at  the  six  month  follow  up.  The  patient  mdicates  marked  improvement  in  the 
quality  of  her  life,  as  assessed  by  standardized  questionnaire  (Rand  Health  Sciences  Program) 

DISCUSSION  We  have  shown  that  that  patient's  resting  oxygen  requirement  has  been  reduced 
from  3  L  to  1  L.  her  quality  of  life  has  improved  and  she  has  resumed  acuviiies  she  had  become 
physically  unable  to  do.  Additionally,  we  have  been  able  to  trigger  the  PDDS  through  a 
transtracheal  oxygen  catheter  (while  delivenng  oxygen  through  a  nasal  cannula).  In  conclusion 
we  have  shown  that  long  term  NO  therapy  is  safe  and  effective  with  the  use  of  a  pulsed  dose 
system.  Greater  savings  may  be  possible  with  NO  via  transtracheal  catheter. 
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TRANSPORTING  WITH  NITRIC  OXIDE  USING  A  LOW  FLOW  BOURDON  GAUGE 
William  Hpwgrd.  MBA  RRT  Respiraiory  Care,  New  England  Medicat  Cenief,  Bostor,  MA. 

BACKGROUND  Therapies  such  as  fiyperoxygenaliDn.  hypervertilalion,  and  intravenous  vasodilators 
have  provided  limited  success  in  reversing  persstenl  pulmonary  hypeilension  of  Ihe  newborn,  and 
hypoxemic  respiratory  failure  Nilnc  oxide  (NO)  is  an  invesbgational  new  dr^jg  for  Ihe  ireatment  of  these 
disorflefB  On  occasion,  patients  (ail  NO  treaftneni  and  musi  te  reterrefl  to  an  ECMO  center  However, 
dependency  on  NO  necessitates  continuation  of  Ireatmeni  dunng  kanspon  Otherwise,  the  patienl 
dmically  delenorates  The  rtiosl  common  meihoO  of  SLjpplying  NO  dunng  Iransport  has  teen  with  a 
manual  resLsalation  device  which  is  supplied  witn  a  Wend  of  oxygen  and  NO  delivered  from  separate 
flowmeters  Because  such  a  low  flow  of  nitnc  oxide  is  required,  and  because  Ihey  are  difficult  to  regulate, 
we  had  concerns  atwut  our  ability  lo  provide  a  stable  NO  flow  dunng  transport  using  a  flowmeter  We 
evaluated  the  delivered  accuracy  of  low  flow  boundon  gauges  Evaluated  >«re  a  Fiotec  model 
RRN0S4SSG4  Fiotec  Inc  Indianapolis.  IN  Western  Meaica  model  XA-2801.  Westlake,  OH,  Victor 
model  LSS-64  Victor  Medical  Denton,  TX  low  flow  bourdon  gauges  compared  to  calculated  values  and 
Timeler  model  Classic  200  or  1000  low-flow  flowmeters.  Allied  Healthcare  Products  Inc  St  Louis  MO 
METHODS  A  test  Circuit  was  assemblefl  which  consisted  of  a  Y-connecton  tiaving  a  common  feed  mlo 
28  inches  of  aerosol  lubtng  Oxygen,  at  10  l^M,  supplied  l  side  of  the  Y-connection  NO  m  the 
concentration  of  800  ppm  (balance  nitrogen)  was  delivered  by  Ihe  bourdon  gauge  to  the  othef  port  of  the 
Y-connection  The  cofnmon  outlet  of  Ihe  Y-connection  was  connecteo  to  the  test  arcuit  using  18  inches  of 
02  supply  tutjing  Bench  testing  was  perfonned  on  4  bourdon  gauges  at  the  tollowirg  settngs,  (Fiotec  at 
0,  20.  25,  50.  100  250  500,  750,  and  1  000  ml,  Victor  Medical  at  0,  100,  500,  and  1,000  ml,  Westem 
Medical  al  0  250,  500,  750  and  1,000  ml)  The  gauges  were  set  lo  comparative  settings  common  to  the 
other  gauges  lesled  We  then  tested  delivered  NO  using  the  Timeler  ftowmeters,  al  0,  20,  25,  50,  100, 
250,  500.  750.  and  1,000ml  Testing  consisted  of  mree  10  minute  runs  at  each  setting  with  0,  5  and  10 
cmH20  of  PEEP  Dunng  each  of  the  trials  the  delivered  NO  concentration  was  continuously  sampled 
using  a  side  stream  analysis  method  Anafysis  was  performed  usmg  an  electrochemical  device 
(Pulmonox  u.  Pulmonox  Medical  Corporation  Canada)  The  measurements  were  recorded  at  10  minute 
intervals  The  analyzer  vras  cai'brated  per  manufacturer's  instructions  Results  were  compared  to  the 
calculated  value  for  the  settings  tested  This  catajiatton  is  represented  by  the  follovflng  eQuation  [NO  dose 
=  NO  source  ppm  (NO  flow  rate/loial  flow  rate)]  RESULTS  Calculated  and  mean  measurements,  wilh 
SD,  of  NO  delivered  and  correlation  between  measured  NO  and  calculated  NO  are  in  the  following  table 


Flowrate  (MUMIN) 


20      25 


BRAND  _ 

CALCUtJVTED  0  0       10     20 

Timeter  Classic  00      0  0     17(06)    2  0(0} 

FLOTEC  00      00     00  03(6) 

WESTERN  0  0 

VICTOR  00 


100 


?W 


500 


750 


_mQQ 


7  9  19  5  38.0  560  73  0 

7  3(1  2)    19  3(1  2)  36,7(1  2)  56(2}  73  3(3  1) 
5  3(4)      20(4)  39  3(3  5)  54  3(5  5)  73(7  8) 

26(1)  45(4)  64  3(5  71  84(7  5) 

8  7(12)  36  3(2  3)  73  3(7  6) 


Con-elatjon 


Timeler  i  0 


Fiotec  10  Western  1.0      Victor  1  0 


CONCLUSION"  Bourdon  gauges  deliver  reasonably  accurate  flows,  of  NO  at  settings  >  100  ccJmin  There 
IS  a  high  con-elation  of  NO  oetivery  when  compared  to  calculated  predicted  values  Bourdon  gauges  can 
be  a  reasonable  alternative  to  flowmelere  for  providing  safe  NO  delivery  while  Iranspoftng  patients  with  ot 
without  PEEP  They  are  less  susceptible  to  accidental  mis-dosmg  when  compared  lo  flowmeters 
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EVALUATION  OF  THE  SENSORNOX  NITRIC  OXIDE/NITROGEN 
DIOXIDE  ANALYZER.  Nancv  Craia  RRT.  Bari^  Grenier  RRT, 
Peter  Betit  RRT.  Respiratory  Care  Department,  Children's 
Hospital.  Boston,  MA. 

The  measurement  of  nitric  oxide  (NO)  and  nitrogen  dioxide 
(NOz)  concentrations  is  an  important  component  of  an 
inhaled  NO  delivery  system.  We  evaluated  the  SensorNOx 
NO/NO2  monitor  (SensorMedics  Corp,  Yorba  Linda,  CA).  The 
monitor  was  calibrated  according  to  the  manufacturer's 
specifications.  NO  from  an  800  ppm  source  tank  was 
titrated  into  the  inspiratory  limb  of  a  VIP  Bird  ventilator. 
The  ventilator,  attached  to  a  test  lung,  was  set  in  the  tMV 
mode  at  a  PtP/PEEP  of  30/5  cmH^O,  rate  of  30,  and  a  Ti  of 
0.6  sees.  Predicted  NO  concentrations  were  determined 
from  the  equation.  [NOpred]  =  (NOsouRCE)(Vr^)/(VND  + 
Vventilator)-  All  flow  rates  were  verified  and  7  [NOrred]. 
range  2.5-80  ppm,  were  used.  Following  5  minutes  of 
stabilization,  NO  and  NO^  measurements  were  recorded  for 
each  [NOpred]  and  at  a  set  FDO?  of  0.3,  0.6  and  1 .0.  The 
study  was  repeated  5  times  and  [NOpred]  was  compared  to 
measured  NO.  The  bias  ±  precision  between  [NOpred]  and 
measured  NO  was  -0.26  ±  -0.39  ppm  (p=0.17).  The  mean  % 
bias  was  -0.84%  and  the  limits  of  agreement  were  -1.96  to 
1 .44  ppm.  The  bias  at  each  FDO2  was  -0.94  ppm  at  0.30, 
-0.30  ppm  at  0.60  and  0.45  ppm  at  1 .0.  There  was  a 
significant  difference  in  bias  between  FDO2  of  0.30  and  1.0 
(p=0.003).  The  mean  NO2  measurements  were  0.03  to  1 .72 
ppm.  This  monitor  provided  accurate  measurements  of  NO 
concentrations  and  is  suitable  for  clinical  use.  The 
Increase  in  bias  as  FDO2  is  increased  would  not  be 
significant  in  the  clinical  setting.  We  have  found  this 
monitor  easy  to  use,  and  that  the  side-stream  sample 
design  provides  the  capability  of  measuring  environmental 
NO  and  NO2  levels.  OF-97-109 


INHALED  NITRIC  OXIDE  TO  ENABLE  APNEA  TEST  FOR  THE  DIAGNOSIS  OF  BRAIN 
DEATH 

H   BcrkensiadU  MD  .  E  Gnmbcrg.  RN  ,  E  Segal.  MD  .  A  Pcrel.  MD  .  O  Nahiomi,  MD 
General  Intensive  Care  Unii.  Deparuneni  of  aresthesio!og>  and  Intensive  Circ,  Sheba  Medical 
Center.  SackJer  School  of  Medianc.  Tel  A\iv  Univcrsm,  Tel  Hashomcr,  Israel.  52621 

The  diagnosis  of  brain  death  (BD)  is  imponanl  to  faciliiate  organ  rclxic\al  for  iransplanlauon 
and  10  reduce  fiilile  care  The  diagnosis  of  BD  requires  performance  of  an  apnea  lesi  (AT)  at 
which  iimc  ihc  paticnl  is  monitored  for  altcmpls  of  spontaneous  ventilation  while  pC02  is 
allowed  to  increase  lo  maxiiiialty  slimulaic  the  respiraior\  center  in  the  brain  slem  Lack  of 
rcspiralor>  cffon  when  a  pC02  of  6Umni  Hg  is  reached,  indicate  death  of  the  brain  stem  and  is 
an  essential  component  of  Ihe  diagnosis  of  brain  death  Dunng  the  performance  of  AT  .  the 
patient  is  disconnected  from  the  ventilator,  and  oxygenation  is  mainiained  by  lnl^a^racheal 
insufllatjon  of  0\>gen  al  5-10  LPM  In  some  patients,  severe  lung  injur>  may  preclude 
performance  of  AT  because  of  the  development  of  severe  hypoxemia  upon  discomieciion  from 
the  ventilaior  We  report  the  case  of  a  patient  in  whom  the  use  of  inhaled  nitnc  o\ide  prevented 
hypoxemia  dunng  AT  and  enabled  determination  of  BD 

A  10  year  old  man  was  admitted  to  Ihe  inicnsive  care  umi  with  multiple  trauma  after  a  motor 
vehicle  accident  His  injunes  included  severe  head  trauma.  Glasgow  coma  Scorc-3.  lung 
contusion,  abdominal  injury  and  multiple  fractures  The  patient  required  significant  ventilatory 
support  lo  achieve  adequate  oxygenation  and  ventilation  He  was  managed  with  pressure 
controlled  vcnulation  (72)H),  puntan  BcnnclL  Carlsbad.  CA)  Fi02-I  0  PEEP  -  10  cmH20. 1  E 
ratio  2  I.  to  maintain  Sa02  of  94-97*o  Cardiac  oiilpui  and  systemic  blood  pressure  were 
maintained  byfluid  replacement,  intravenous  adrenaline  (0  05-()  1 5  mcg/kg,'min)  and  piiressin 
{2-i  unitsliour).  Twenty  four  hours  after  amva!  in  llie  intensive  care  unit,  evaluation  for  BD 
revealed  no  hrain  stem  responses  Two  attempts  at  conventional  apnea  testng  failed  because  of  a 
rapid  decline  in  saturation  upon  disconneaion  from  the  ventilaior  This  dcsaturauon  occurred 
despite  conimuos  Oou  of  oxygen  and  a  CPAP  of  10  cmH20  We  therefore  aiieinpied  to  perform 
an  apnea  lest  while  delivering  mine  oxide  to  the  patient  The  test  was  performed  by  mtroducing 
continuous  flow  of  NO  (8(M)PPM  NO  in  N2)  into  the  mspiratorv  limb  of  ihe  ventilator  The  NO 
level  was  measured  wilh  an  etcclrochemical  sensor  system  iNO\Bo\.  Bedfont  Ltd    L'K).  which 
measures  NO  and  N02  concentrations  The  monitor  s.impled  mlra-traclieal  gas  through  a 
catheter  inserted  inio  the  endotracheal  tube  Following  5  niinuies  of  stabili^uon,  llie  paiieni 
was  disconnected  from  the  ventilator,  and  ox>gen,  and  low  flow  of  NO  were  maintained  for  Hi 
minutes  This  enabled  blood  gases  to  reach  levels  consistent  with  maximal  respiratory  center 
stimulation  ipC02--b(immHe)  while  p02  remained  adequ;iic  (pO2^.';0minHg} 
The  perfonnance  of  AP  was  completed  and  the  patient  declared  brain  dead  The  patienl  was 
then  conneaed  to  the  vcnulator.  and  inhalation  vmiIi  NO  was  maintained  Twelve  hours  later, 
when  the  paUcnls  family  declined  ihc  option  of  organ  donation,  inhaled  NO  was  withdrawn, 
which  led  lo  a  rapid  decline  in  Pa02 

In  selected  patients  in  whom  AT  cannot  be  performed  due  to  severe  lung  injury ,  inhaled  NO 
niav  improve  owgcnalion  and  enable  brain  death  determination 
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AMBIENT  NO/NO,  LEVELS  DURING  INO  THERAPY  WITHOUT  EXPIRED  GAS 

SCAVENGING 

Bill  Phelan  RRT    Maine  Medical  Center  Portland.  Maine 

Standard  practice  for  Inhaled  NIthc  Oxide  programs  involves  scavenging  exhaled  gas 

to  keep  ambient  /  t>ackground  levels  of  NO  &  NO:  below  OSHA  specified  levels 

Anecdotal  information  suggest  that  rpoms  witri  an  air  exchange  rate  of  >6x/hr  may 

pnjvide  adequate  circulation  to  keep  background  NO  /  NO;  below  these  levels.  The 

Occupational  Safety  &  Health  Administration  lOSHA]  limits  8  hour  Time  Weighted 

Average  fTWA)  exposure  to  25ppm  NO  &  5ppm  NO;  Short  Tenn  Exposure  Limits 

(STEL]  are  listed  at  5ppm  NO  4  Ippm  NO., 

We  hypothesized  that  our  air  handling  system  would  circulate  the  environment 

sufficiently  to  keep  background  levels  of  NO  &  NO;  at  acceptable  levels. 

A  VIP  Bird  Ventilator  (Bird  Products.  Palm  Springs.  Ca  )  was  configured  for  Time 

cycled/pressure  limited  [TCPLJ  continuous  flow  ventilation  The  total  ventilator 

flowrate  was  set  at  101pm  &  201pm  Using  inspiratory  limb  titration.  SOOppm  NO  (BOC 

Gases.  Port  Allen.  La  )  was  introduced  into  the  arcuit  via  a  DeINO  2000  mass  flow 

controller  (Sensormedics  Cntical  Care.  Yortja  Linda.  Ca  ).  resolution  0.011pm  We 

utilized  a  2030  ft""  ICU  room  with  an  air  exchange  rate  of  6  exchanges  per  hour  [200 

ftVmin)  Circuit  gas  as  well  as  ambient  room  air  was  analyzed  using  a  Sievers 

280NOA  (Sievers  Instruments.  Boulder  Colorado)  chemiluminesceni  NO/NO; 

analyzer,  resolution  1ppb  Alter  2  point  calibration  of  the  analyzer,  we  sampled 

exhaled  gas  at  a  vanety  of  NO  &  F{0,  settings  Gas  was  sampled  at  Ihe  inspiratory 

side  of  Ihe  patient  wye.  as  well  as  at  the  exhalation  valve  outlet,  and  at  points  2  ft.  4fi 

&  7ft  from  the  exhalation  valve  at  a  height  of  bft. 

Results  summanzed  t>elow    values  are  expressed  in  parts  per  million  fppm} 

NO  dose 

40ppm 

20ppm 

Vent  flow 

101pm 

20  (pm 

lOlpm 

201pm 

FiQ, 

21% 

100% 

21» 

100% 

21% 

100% 

21% 

100% 

circuit  NQ 

0  783 

1  320 

0831 

1  29 

0  386 

0  479 

0  380 

0  501 

X-valve    NO 

9  800 

9  700 

9100 

9  200 

3  300 

3  400 

3  400 

3  400 

NO, 

0  197 

0  354 

0  224 

0410 

0  097 

0  186 

0  143 

0263 

2  out       NO 

0113 

0  109 

0  155 

0  147 

O094 

0  090 

0  116 

0  120 

NO2 

0.087 

0  195 

0  099 

0227 

0  036 

0  088 

0  039 

0  097 

*■  out        NO 

0.067 

0.060 

0  114 

0096 

0  038 

0  039 

0  040 

0  041 

NO: 

O06S 

0  089 

0  078 

0  09S 

0  044 

0  078 

0  048 

0  089 

r  out     NO 

OOM 

0  039 

0  067 

0  070 

0  038 

0  038 

0  042 

0  042 

N02 

0  034 

0  043 

0  039 

0  051 

0032 

0  034 

0  034 

0  040 

rom  this  data  we  conclude  that,  in  Ittose  patients  receiving  S40ppm  NO.  in  roorr 
/ith  air  handling  systems  with  6  or  more  exchanges  per  hour,  ambient  NO  &  NO; 
svels  are  maintained  well  below  OSHA  mandated  standards  for  care  giver  expo; 
urther  work  examining  ambient  NO/NO3  levels  from  systems  with  higher  flowrat 
JO  doses,  rooms  with  less  effiaent  ventilation  systems,  as  well  as  th«  implicalior 
xposure  to  >50  parts  per  billion  NOj  may  still  needed 
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SODA   LIME  CANISTER   USED   AS  A   N02   SCRUBBER   DURING 
NITRIC    OXIDE    ADMINISTRATION    John  Newhart  BCE    F  Wayne 
Johnson  RCP  ,  Hichard  N  Channick  MD  UCSD  Medical  Center,  San  Diego  Ca 
Introduction.  Ai  our  msliludon  we  have  delivered  nitric  oxide  (NO)  to  patients 
with  ARDS  and  pulmonary  hypenension  via  NPB  7200  ventilator    A  consequence 
oi  mixing  NO  with  oxygen  m  the  ventilator  or  ventilator  circuit  is  the  tormalion 
of  nitrogen  dioxide  (N02),  a  highly  loxic  gas    Although  the  EPA  lime  weighted 
average  (Bhrs)  limit  on  NO?  is  5ppm  .  rt  has  been  documented  that  as  little  as 
2ppm  can  cause  cellular  change    At  our  institution  the  limit  for  N02  is  Ippm    We 
devised  an  experiment  to  measure  N02  delivered  to  the  patient  m  a  simulated 
clinical  condition  in  order  to  estimate  the  efficiency  of  a  soda  lime  canister  m 
removing  N02   Methods    800ppm  NO  source  is  mixed  with  clinical  air  m  a 
modified  Bird  3800  blender    The  outlet  of  the  blender  connects  to  the  air  mlet  of 
Ihe  7200  ventilator  where  it  mixes  with  oxygen  mside  the  ventilator    The 
resurting  NO-02-N2  is  delivered  to  the  patient  via  a  standard  healed  wire 
ventilator  circuit    The  N02  scrubber  was  placed  m  the  inspiratory  limb  12"* 
from  the  ventilator  outlet    NO?  samples  were  taken  pre  and  post  scrutjber  at 
FI02S   50,  70,  90,  and  NO  senings  of  10,  20  and  40  ppm  as  measured  post 
scrubber    A  calibrated  FlectroChemicai  NO/NO?  analyzer  (Micro  Direct  Primer 
Nox)  was  used  for  all  measurements   Ventilator  settings  were  CMV,  Vt  800cc.  RR 
12,  flow  50lpm    Results    Results  are  concentrations  of  N02  pre  and  /  posi 
scrubber   expressed   m   pans   per   million    (ppm) 


Oxygen    Concentration 
50  ,70 


tOppm      lb/ 05 
NO  ppm  20ppm       35/20 

40ppni     1  0/  5 


15/05 
55/25 
1  75/60 


90 
40/1 
1  35/  30 
3  0/85 


At  all  settings  lested  Ihe  soda  lime  canmster  maintained  a  <lppm  N02  in  the 
inspiratory  hmb   Tt>e  soda  lime  removed  <lppm  ol  NO  on  any  setting  tested 
Conclusion:  Commercially  manufactured  soda  lime  canisters  can  be  an  efficient 
method  of  removtr>g  NO?  from  the  ventilator  circuit    issues  such  as  the  effect  of 
the  canister  on  ventilator  furx:tion  arxJ  the  effective  life  of  the  soda  lime  need  to 
be  evaluated 
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A     NOVEL     BREATH-ACTUATED     SMALL     VOLUME 

NEBULIZER      UNDER      SIMULATED      ADULT      USE 

CONDITIONS 

R  Blacker,   J.P  Mitchell.  M.W  Nagel  and  A  M.W,  Verdun 

Tmdell  Medical,  London,  Canada 

Pneumatic  small  volume  nebulizers  (SVNs)  in  which 
atomization  only  occurs  during  the  inhalation  phase  of  the 
breathing  cycle  has  important  ramifications  in  terms  of  the 
efficiency  of  medication  delivery.  We  report  an  investigation 
in  which  the  eftectiveness  for  the  delivery  of  salbutaniol 
(Ventolin®  nebules  5  mg/2  5  ml,  Glaxo  Wellcome,  Canada) 
via  a  prototype  breath-actuated  SVN  (Tnjdell  Medical,  Canada 
(TRU)  was  compared  with  that  of  a  high  performance  closed- 
system  SVN  (Ventsiream™,  Medic-Aid.  Pagham,  U  K 
(VEN)),  Each  nebulizer  was  connected  in  turn  to  a  dual- 
chambered  test  lung  with  one  chamber  driven  by  a  ventilator 
and  the  other  connected  to  the  SVN  mouthpiece  Aerosolized 
salbutamol  dehvered  on  inhalation  (800  ml  tidal  volume,  I/E  of 
1/1,  15  breaths/min)  was  collected  on  a  filter  (Filtrete™,  3M 
Corp  ,  St  Paul.  MN)  located  at  the  mouthpiece  Oxygen  (440 
kPa,  8  l/min)  was  used  to  operate  each  SVN.  and  the  contents 
of  a  single  nebule  (2.5  ml)  were  added  to  the  reservoir  at  the 
start  of  each  test.  Over  a  5  minute  period  of  use,  the  TRU 
SVN  provided  1.74  ±  0,04  mg  salbutamol  to  the  filter  (n-5 
replicates),  significantly  more  than  the  VEN  which  delivered 
1,28  ±  0  01  mg  in  3  5  min  (TVlann  Whitney  Rank  Sum  Test,  p  - 
0,008),  after  which  the  device  sputtered  dry  (n  =  5  replicates). 
These  data  indicate  that  the  new  breath-actuated  device  may 
have  important  benefits  in  reducing  wastage  of  medication  by 
operating  more  efficiently,  as  well  as  reducing  exposure  to  the 
care-giver 
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EVALUATION  OF  THREE  METHODS  FOR  DELIVERING  AEROSOLIZED  ALBUTEROL  TO  A 

SPONTANEOUSLY  BREATHING  TRACHEOSTOMY  MODEL  ON  A  CONTINUOUS  HIGH  FLOW  8L0WBY 

SYSTEM 


David  Blakcman  AS  SRCP.  ScoU  Fe(Jnz2.  MPA 
RKT,  Andrea  Easlcv,  SRCP,  Buile  Community 

College,  Oroville.CA 

IntnxliJCUQn    AKcr  jncxicn.sivc  liierature  rcvte*. 

wc  found  no  documcnied  evidence  regarding  Uie 


The  tracheal  model  was  maintained  at  appros  85 
degree  angle  lo  prevent  drops  from  coniaciing  the 
cotton    SVNs  in  all  methods  were  run  until  sputter. 
tapped  fi  times  and  run  until  sputter  again 
AihurcrnI  drag  was  enuacied  from  ihc  cotton  using 


delivery'  of  aerosnliicd  hronchodilator  ircalmerti  to  a  previously  dcscnbcd  method  (Rtsp.  Care  I9'^2 

spontaneously  hrrathing  tracheostomy  patients  on  37  I233i    The  cmractcd  solution  was  filiered 

continuous  high  How  hlowhy  systems    Therefore,  through  a  slow-flow  paper  filicrio  remove  jny 

wc  developed  a  bench  model  to  evaluate  3  methods  cotton  fibers  or  impuniics,  Absorbance  was 

for  delivering  aerosoli7ed  hronthodilaior  via  Small  measured  ai  278  nm  (Perkin  Elmer  low  beam 
Volume  Nebulizer  (SVN)  treatment  to  a 


spontaneous  breathing  iracheosiomy  mode) 
attached  (o  a  continuous  high  flow  blowby  system 
calibrated  to  70  liters  per  minute 
Siijdy  Qucslion    Dues  meihod  of  de)ivcr>  affect 
medication  deposition  and  RO^  delivered? 
Methods    Work  ol  Breadimg  (WOBl  studies 
conducted  were  acceptable  for  all  3  nxrthods 
Carbon  Dioside  (COt)  rcbrcaihing  study  proved 
negative    Five  SVNs  from  the  same  lot  were 
pretested  for  comparability    The  3  methods  used 
for  delivery  of  the  SVN  treatments  arc  as  follows; 
Method  1 1  SVN  placed  inline  ol  large  bore  tubing 
1 8"  upstream  from  trach  T-piete  with  6"  reservoir 
tubing,  Method  2)  "Mask  on  Trach  Mask 
Technique "    This  consists  of  a  SVN  altachcd  to 
large  bore  tubing  connector  of  trach  collar  with 
aerosol  mask  connected  to  high  flow  held  over  the 
trach  collar.  Method  3i  T  Reservoir  Technique" 
This  consists  of  a  delivery  system  of  6"  hrgh  flow 
lubtng  connected  on  one  end  to  the  trach  tube  and 
on  the  other  end  to  SVN  T-piecc,  followed  by  12" 
high  flow  tubing  connected  to  the  high  flow  blowby 
tubing  T-pictc    Five  tnals  for  each  of  the  three 
delivery  methods  were  performed    A  double-sided 
lest  lung  with  lift  bar  was  used  to  simulate 
spontaneous  breathing    One  side  of  the  test  lung 
was  attached  to  the  Hamilton  Veolar  (Vi  700.  rate 
12ymin,  sine  wave,  flow  f>U  L/min)  and  the  other 
side  was  attached  toTygor  tubing.  (lO  1/2  cm  long, 
with  2  cm  diamelcr),  wliich  was  intended  to 
simulate  the  trachea  of  a  spontaneously  breathing 
patient    An  8  mm  ID  trach  tube  was  insened  into 
ihe  lubing  and  cuff  was  then  inflated     1 00*  cotton 
wadding  was  place  in  a  collection  chamber 
approximately  5  1/2  cm  from  end  ol  trach  lube. 


spectrophotometer)    The  amount  of  albuterol 
extracted  from  the  cotton  was  calculated  based  on 
[he  known  standard  solution  (0  05  mg/mil  usmg  a 
modifitaiion  ol  Beer  s  Law 

gSfiUiU    Method  1  and  3  consistently  delivered  the 
scl  (50%)  FIO2  while  method  2  s  FI62  was 
variable    Mcdiod  I  delivered  0  86%  of  the  toiaJ 
dose    Method  2  increased  drug  delivery  to  1  98*^ 
of  the  loial  dose.  Method  3  increased  drug  delivery 
still  lunher  to  2  4'*%    ANOVA  for  repeated 
measures  revealed  significant  differences  between 
the  3  methods  (p<  01) 


Percent  of  Dmc  Deliveml 

r             1 

T 

m 

T         1 

I 

J, 

1 

Method 
Conclusion    Method  3,  "T  Reservoir  Technique", 
delivered  reliable  FIO2  and  consistently 
dcmonslraicd  greater  deposition  as  compared  lo  ihc 
alternate  methods  evaluated    Although  Method  2 
had  belter  deposition  than  Method  I.  FIOt  was 
vanable    Our  results  show  thai  out  T  Reservoir 
Technique  is  a  sopcriot  method  for  delivering 
aerosolized  medication  under  these  panicular 
conditions 

The  authors  wish  10  thank  Jerry  Hunt,  MS,  RRT, 
RPFT  for  technical  assistance  and  suppon 
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PROSPECTIVE  CLINICAL  COMPARISON  OF  TWO  SMALL  VOLIJME 
NEBUUZERS  IN  PATIENTS  WTTH  ACUTE  RESPIRATORY  DISTRESS 
TREATED  IN  THE  EMERGENCY  DEPARTMENT 

Peoa  Lachowitzer  RRT,  Jay  Taylor  AS  RRT.  Jack  Offerdahl  AA  RRT.  Tamara 
McCabe  HaIv«xson  BA  RRT.  Jon  Gietzcn  BS  RRT*,  MenlCare  Health  Care  System. 
*  North  DakoCa  Stale  Umver^ity /MenlCare  Respirator>'  Care  Program.  Fargo.  ND 

ktroductkm:  We  prospecbvly  evaiuaied  the  effecdvecess  of  a  new  small  volume 
nebulizer  (SVN).  the  Circulatre  (WestMed  Mfg.  Tuscon.  AZ)  comparing  it's  clinical 
performance  to  the  Micro  Mist  (Hudson  RCI.  Temecula.  CA)  SVN  we  currwiUy  use. 

Mflthoda:   52  patients  in  acute  re*T)iratory  distress  treated  tn  our  hospital  etnergency 
center  were  entered  mto  this  study    All  patients  received  albuterol  sulfate  2,5  mg  per 
treatment.  Our  Lead  Respiratory  Therapists  measured  treatment  time,  pre/post  peak 
fkiw.  and  had  the  paQenl  score  their  respiratory  distress    The  Lead  Respiratory 
Therapists  also  recorded  the  patients  age.  sex.  diagnosis  and  number  of  treatments 
admimstered  prior  to  discharge  from  the  Emergency  Center 

Reculta:  We  pertbnned  2  sample  t-test  statistical  analysis  on  the  patient  data  reported 
below,  usmg  Statisw  software  (Tallahassee  FL).  A  p  value  ot  less  than  005  was 
considered  sigmfkani    The  patients  were  asked  to  rank  their  breathing  problem  on  the 
foUowmg  three  point  scale; 

1  =  mdd  breathmg  distress 

2  =  moderate  breathing  distress 
3=  severe  breathmg  tlislress 

Date; Micro  Mial  CircuUire  p  vine 

n 

Age  (years) 

Resp  Distress  (1-3) 

Disease  DistnbutioD  (%) 

Asthma 

COPD 

Bronchitis 
Change  Pre  Post  Opm) 
Change  Pre  Post  {%) 
Treatmetil  Time  (mm) 
%  pts  requiring  2nd  SVN 

CoDchMioa:  The  two  populations  appear  to  be  comparable  for  age  and  respiratory 
distress.  There  appears  lo  be  no  difference  m  the  change  m  peak  flow  for  the  two 
patient  popubtioos.  The  CircuUire  required  significantly  le^  bme  to  treat  the  patient. 
Also.  62%  of  the  Micro  Mist  patients  required  a  second  treatment  while  31%  of  the 
Circulaire  patients  required  a  second  treatment  prior  to  discharge  from  the  Emergency 
Department.  We  conclude  the  Circulatre  is  supenor  to  the  Micri)  Misl  due  lo  the 
reduction  m  ireatmenl  nme  (personnel  costs)  and  effectiveness  (less  repeal  SVN)- 
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13 

39 

42.2  +/-20.7 

51.1+/- 

22.4 

.36 

1.6+;-   51 

1.8  +(- 

.66 

.09 

69% 

62* 

2\% 

23% 

\0% 

15% 

59.0+1-  47.5 

41.4+/ 

51.6 

35 

29  +/-  .24 

.24  +/- 

.30 

-11 

11.3  +/-3.9 

7  5  +/- 

2.7 

04 

62* 

31% 

COMPARISON  OF  THE  MINISPACER'"  WITH  A  SINGLE-SPRAY  MDI  DISPENSER 
IN  AN  HCH  CIRCUIT 

Paul  D  McGowen  RRT,  Columbia  El  Dorado  Hospilal  and  Thayer  Medical  Corporation, 
Tucson  AZ,  Scott  A  Foss  BS,  Thayer  Medical  Corporaiion  Tucson  AZ 

Background:   The  Airlife^"  Dual  Spray  MiniSpacer  is  designed  to  deliver  MDI  drugs  in 
a  venhlator  circuil  by  splitting  Ihe  aerosol  spray  into  two  plumes  The  purpose  of  this 
laboratory  experiment  was  lo  determine  the  dose  outpul  ot  the  MmiSpacer  m 
comparison  with  the  smgle-spray  Atrlife'"  Metered  Dose  Inhaler  Dispenser/Adapter 
("Standard  MDI'),  when  used  in  conjunction  with  a  Baxter  Adult  Filtered  Hygroscopic 
Condenser  Humidifier  (HCH)    Method:   In  me  expenmental  setup,  a  Harvard  Breathing 
Machine  was  attached  lo  a  palieni  wye.  which  was  followed  by  the  HCH  The  MDI 
delivery  device  was  placed  immediately  downsiream  trom  the  HCH.  the  Standard  MDI 
spray  was  directed  downsiream,  away  from  the  HCH   Proventil®  (albuterol)  was  the 
MDI  drug  used   The  delivery  device  ted  into  an  ET  tube,  and  at  Ihe  end  of  Ihe  ET  tube  a 
filler  trapped  the  drug  particles  from  each  dose  A  humidifier  (at  33  C)  after  the  filter 
mimicked  Ihe  high  humidity  of  a  patients  oreath   The  total  mass  dose  output  (MDO) 
was  measured  for  each  device  with  proper  timing  for  the  aclualion,  that  is,  the  canister 
was  actuated  immediately  after  the  start  of  inhalation  of  the  breathing  machine  The 
breathing  machine  was  set  for  six  cycles/minute.  800  cc/cycle  Ten  sample  devices  ot 
each  type  (MmiSpacer  and  Standard  MDI)  were  tested    In  the  sequence  of  tnals.  one 
MiniSpacer  was  tested,  then  one  Standard  MDI,  and  so  on,  lo  avoid  any  systematic 
bias  For  each  sample  device  a  uniform  procedure  was  followed 

1  The  device  was  set  into  a  clean  circuit  (with  a  new  HCH)  and  left  for  ten 
minutes,  to  allow  the  RH  m  the  ET  tube  to  teach  equilibnum 

2  The  canister  of  Proventil  was  shaken  vigorously  and  the  nozzle  was  inserted 
into  the  MDI  port  of  the  delivery  device 

3  The  canister  was  actuated  at  the  start  of  inspiration 
4.   Steps  2  and  3  were  repeated  nine  more  times 

5    The  filter  was  removed  from  Ihe  circuit,  capped,  and  labeled. 
When  all  20  tnals  were  completed,  each  filter  was  analyzed  as  follows 

1  20  0  ml  of  phosphate  buffer  was  pipetled  into  the  filter 

2  The  filler  was  shaken  for  about  a  minute  to  dissolve  the  albuterol  into  the 
phosphate  buffer,  and  the  solution  was  then  poured  into  a  flask 

3  The  solution  was  analyzed  spectrophoiometncally  to  deiermine  the  amount 
of  albuterol  collected  on  the  filler  (that  is,  the  lotal  MDO) 

Results:   The  table  below  gives  the  average  total  MDO  for  each  type  of  device 


Total  fVlDO 
(micrograms/dosej 


MiniSpacer 


20 


One  standard  deviation 

^micrograms/dose) 


Standard  MDI 


14 


Conclusion:   With  placement  immediately  downstream  from  an  HCH,  Ihe  MiniSpacer 
delivered  approximately  40%  more  Proventil  than  ihe  Standard  MDI   A  t-lest  shows  ihal 
the  difference  is  slatislically  significant,  since  Ihe  p-value  is  6  8  ■  10  ^  As  always, 
laboratory  results  do  not  necessarily  indicate  what  clinical  results  would  be 
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RESPIRABLE  DOSE  OUTPUT  COMPARISON  OF  FOUR  MDI  SPACERS 
Scon  A  Foss  BS.  Joseph  N  Lix  BA.  David  T   Sladek  CRT'.  Jean  W  Keppel  PhD, 
Thayer  Medical  Corporalion.  Tucson  AZ;  Paul  D  McGowen  RRT.  Columbia  El  Dorado 
Hospital  and  Thayer  Medical  Corporalton.  Tucson  AZ 

Background:  This  laboratory  study  compares  the  performance  of  four  hand-held  MDI 
spacers  the  Airlife'"  Hand  Held  MediSpacen*^  the  Aerosol  Cloud  Enhancer  (ACE®), 
the  OptiHaler'®,  and  the  AeroChamber'^   Dose  output  and  particle  sizes  were  measured 
tor  three  drugs  Ventolin®,  Alupenii'v,  and  Inlai®  A  cascade  impactor  (analogous  to 
patient's  lung)  measured  particle  sizes  and  dose  output  al  a  constant  air  flow  rate,  while 
a  breathing  machine  simultaneously  regulated  the  How  of  aerosol  medication  through  a 
USP  siandanj  throat  model  (analogous  to  patient's  throat)   In  all  tests  the  MDi  drug 
camsier  was  actuated  at  the  start  of  inspiration    Five  different  devices  of  each  brand 
were  tested  with  each  drug    Method:   Output  of  the  spacer  goes  to  the  throat  model, 
which  feeds  into  a  tee  One  branch  of  the  lee  feeds  into  the  cascade  impactor.  wilh 
constant  flow  rate  28  L/min  maintained  by  a  vacuum  pump,  the  other  branch  attaches  lo 
a  wye  that  has  a  breathing  machine  on  one  branch  and  a  pressunzed  air  source  on  the 
other  The  air  source  is  adjusted  so  that  the  net  flow  through  the  throat  model  =  0  before 
the  breathing  machine  is  turned  on   Flow  from  air  source  to  vacuum  pump  bypasses  the 
throat,  so  flow  through  the  throat  is  regulated  entirely  by  the  cyclic  air  flow  of  the 
breathing  machine   Results:  Two-tailed  i-lests  with  unequal  variances  were  done   any 
differences  between  the  averages  were  considered  stalisticaHy  significant  if  p  <  0  05 
(1)  /jg  o<  drug  per  dose  tn  respirable  range  (1-5  iiin)  reaching  the  cascade  impactor 


Drug 


MediSpacer 


ACE 


OptiHaler 


AeroChamber 


Ventolin   |  36  -  3(StdDev)  26  ±  6  15  '  4  24  ±  2 

Statistically  equivalent  ACE/AeroChamber  (Others  statistically  different.) 


Alupenl 


103  i  15  29:3  38  +  11  90  ±  30 

Statistically  equivalent    ACE/OptiHaler.  and  MediSpacer/AeroChamber 


Inlal  339:  72  137  ±82  84  ♦  25  218  ±  58 

Statistically  equivalent    ACE/OptiHalef  and  ACE/AeroChamber 


(2)  fjg  of  drug  per  dose  deposited  in  throat  model  The  various  drug/device 
combinations  were  statistically  equivalent  except  for  some  differences  with  Intal 


Drug 


Ventolin 
Alupetil 
Intal 


MediSpacer 


ACE 


OptiHalef 


AeroChamber 


08*01 

b  >  3 
32  *  14 


08+02 
3  i  1 
It  ±3 


08*04 

20-04 

91  3 


14  106 
12±9 
19  ±7 


Conclusions:  As  is  considered  desrable,  all  four  devices  prevented  large  quantities  of 
drug  from  being  deposited  in  the  throat  model  With  respect  to  respirable  dose,  the 
MediSpacer  and  the  AeroChamber  always  outperformed  the  OptiHaler,  and  in  8  out  of  9 
cases  the  MediSpacer  ouiperformed  the  other  three  devices  Possible  reasons  are 
(a)  The  volume  of  the  OptiHaler  is  approximately  half  that  of  the  other  three,  so  more 
drug  may  impact  the  sides  of  the  OptiHaler  directly  (b)  Unlike  the  AeroChamber  and 
the  ACE,  the  MediSpacer  has  its  one-way  valves  placed  outside  of  the  air  pathway,  so 
none  of  the  drug  impacts  a  valve  dunng  inhalation 
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PERFORMANCE  OF  FOUR  MDI  SPACERS.  WITH  ACTUATION  IN  PHASE  AND  OUT 
OF  PHASE  WITH  INHALATION 

Scott  A   Foss  BS.  Joseph  N   Lfx  8A,  Jean  W  Keppel  PhD,  David  T   Sladek  CRTT, 
Thayer  Medical  Corporation,  Tucson  AZ.  Paul  D  McGowen  RRT,  Columbia  El  Dorado 
Hospital  and  Thayer  Medical  Corporation.  Tucson  AZ 

Background:   Many  users  of  MDI  spacers  report  difficulty  in  coordinating  actuation  of 
the  MDI  canister  with  inhalation  The  purpose  of  this  study  was  to  find  out  how  a  lack  of 
coordination  might  affect  the  amount  of  medication  delivered  to  the  patients  lungs 
We  tested  four  hand-held  MDI  spacers  the  Airlife'"  Hand  Held  MediSpacenS.  the 
Aerosol  Cloud  Enhancer  (ACE®),  the  OptiHaler?!,  and  the  AeroChamberS  Each  brand 
of  spacer  was  tested  under  two  different  conditions  (a)  "In  Phase,'  MDI  dnjg  canister 
actuated  at  the  start  of  inhalation,  and  (b)  "Out  of  Phase,'  MDI  canister  actuated  at  the 
start  of  exhalation  A  cascade  impactor  (analogous  to  patient  s  lung)  measured  particle 
sizes  and  dose  output  at  a  constant  air  flow  rate,  while  a  breathing  machine 
Simultaneously  regulated  the  flow  of  aerosol  medication  through  a  USP  standard  throat 
model  (analogous  to  patient's  throat)  Five  different  devices  of  each  brand  were  tested, 
with  Ventolin®  (albuterol)  Method:  Output  of  the  spacer  travels  to  the  throat  model, 
which  feeds  into  a  tee  One  branch  of  the  lee  feeds  mio  the  cascade  impactor,  with  a 
constant  flow  rate  of  28  Umin  maintained  by  a  vacuum  pump,  the  other  branch  attaches 
to  a  wve  that  has  a  breathing  machine  on  one  branch  and  a  pressurised  air  source  on 
the  other  The  air  source  is  ad|usted  so  that  the  net  flow  through  the  tnroal  model  =  0 
before  the  breathing  machine  is  turned  on.  Flow  from  the  air  source  back  through  the 
lee  to  the  vacuum  pump  bypasses  the  throat  model,  so  flow  through  the  Ihroat  is 
regulated  entirely  by  the  cyclic  air  (low  of  the  breathing  machine   Results:  Tabulated 
below  are  the  averages  for  fjg  of  drug  per  dose  m  the  respirable  range  (1-5  fjm) 
reaching  the  cascade  impactor  Two-tailed  l-tests  with  unequal  vanances  were  done, 
any  differences  between  the  averages  (for  In-Phase  and  Out-of-Phase)  were  considered 
statistically  significant  if  p  <  0  05  The  p-values  are  given  below  Also  given  for  each 
device  is  the  ratio  of  respirable  dose  In  Phase  '.o  respirable  dose  Out  of  Phase: 


MediSpacer 

ACE 

OptiHaler 

AeroChamber 

In  Phase  (mq) 

36  ±  3(SldDev) 

26  16 

15  t4 

24  ±2 

Out  of  Phase  (ug) 

24  1  6 

6±4 

1  3  t  03 

11:3 

p-value 

0  005 

0  0005 

0  002 

00002 

Ratio.  In-Phase: 

Out-of-Phase 

t    0  67 

1    0  23 

1     0  09 

1     0  46 

Conclusions:    For  all  four  brands,  the  amount  of  drug  delivered  to  the  cascade 
impactor  was  significantly  less  in  the  Out-of-Phase  case  as  compared  with  the  In-Phase 
case  This  decrease  was  not  due  to  any  change  in  wg/dose  deposited  in  the  throat,  as  t- 
tests  gave  p  >  0  05  in  the  companson  of  Ihroat  model  washings  for  tne  in-Phase  and 
Oul-of-Phase  cases  (all  four  brands)  Instead,  washings  from  the  spacers  themselves 
showed  that  the  decrease  was  due  to  leakage  of  drug  out  of  the  spacer  (MediSpacer 
and  ACE)  or  increased  deposition  of  drug  on  ihe  inner  walls  of  the  spacer  (OptiHaler 
and  AeroChamber)  The  mam  inference  to  be  drawn  is  that  while  device  design  is 
important,  timing  greatly  affects  the  amount  of  drug  delivered  to  Ihe  lung  by  any  spacer 
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THROAT-MODEL  DEPOSITION  OF  20  MDI  DRUGS.  COMPARING  THE 
MEDISPACER®  WITH  THE  MANUFACTURERS  NOZZLE 

David  T   Sladek  CRTT,  Scott  A   Toss  BS  Thayer  Medical  Corporation.  Tucson  AZ 

Background:   Throat  deposition  is  considered  undesirable  tor  drugs  targeted  lo  the 
lungs,  as  a  concentration  of  the  drug  in  the  Ihroat  may  cause  side  effects  All  metered 
dose  inhaler  (MDI)  canisters  are  offered  with  an  aerosol  delivery  nozzle  designed  by  the 
drug  manufacturer  The  Airtife'"  Hand  Held  MediSpacer  has  a  universal  nozzle 
designed  for  use  with  all  MDI  drugs  This  laboratory  study  compares  Ihe  deposition  of 
20  MDI  drugs  onto  a  throat  model  when  administered  m  two  diflereni  ways  with  the 
manufacturer's  nozzle  or  with  the  MediSpacer    Method:   The  Ihroat  model  was  in-line 
between  the  MDI  delivery  device  and  a  vacuum  pump  (air  flow  rate  28  Urnin)   For  nine 
of  Ihe  drugs  (marked  below  with  *)  a  glass  throat  model  was  used,  for  the  other  1 1  the 
throat  model  was  Ihe  USP  standard  aluminum  version  After  multiple  doses  were 
administered,  the  throat  model  was  rinsed  and  the  amount  of  dr\jg  in  Ihe  nns^ngs  was 
quantified  using  standand  UV  spectroscopic  techniques  Five  tests  were  averaged  for 
each  drug/device  combination    Results:   The  table  compares  the  percentage  of  the 
total  drug/dose  found  m  the  throat  model  nnsmgs,  using  the  MediSpacer  (Medi)  ana  the 
manuladurer  s  nozzle  (Mfr)   Total  drug/dose  is  the  nominal  amount  listed  on  the  label 


Drug 

Total 
drug/ 
dose 

%  of  total  dose 
found  in  throat 
Medi    ]     Mfr 

Drug 

Total 
drug/ 
dose 

•A  of  total  dose 
found  in  throat 

Medi 

Mfr 

Steroid: 

Bronchodi 

ator  (cont.) 

Aero  bid' 

250  ^q 

1  0% 

39% 

Brelhaire 

0  20  mg 

3  5% 

85% 

Azmacon 

200  ^g 

70 

8.5 

Bronkatd 

0  25  mg 

0.6 

57 

Beclovent 

42  nS 

12 

45 

Isuprel 

131  ^g 

08 

61 

Flovent 

220^9 

1  4 

40 

Uaxair* 

0  2    mg 

15 

70 

Vancenl* 

42  ug 

05 

36 

Medihaler- 
Iso 

0.08  mg 

1.8 

36 

Anil-Inflammatory 
(non-steroid): 

Pfimalene 
Mist 

0  22mg 

0.7 

65 

Inlar 

5mg 

12 

76 

Provenlii 

90  Mg 

44 

52 

Tilade 

1  75  mg 

1  0 

62 

PfOvenlii 
HFA 

108  ng 

56 

44 

Bronchodilator: 

Serevent* 

21  ^g 

1.9 

25 

Alupent" 

0  65mg 

22 

63 

Tornalale* 

0  37mg 

1  4 

32 

Alrovenf 

ISLig 

27 

14 

Venlotin* 

90  Mg 

4  4 

53 

Conclusion:  For  all  drugs  tested  except  Azmacort  (whose  noz2le  has  a  built-in 
spacer),  two-lailed  t-tests  show  that  these  diKerences  are  slalislically  significant  (p  < 
0.05).  Spacers  are  usually  not  mentioned  in  trie  labeling  of  inhaled  aerosol  drugs: 
however,  a  spacer  will  clearly  be  effective  in  reducmy  ihroat  deposition  of  the  active 
ingredient.  This  may  be  particularly  benehcial  in  the  case  of  inhaled  steroids  where 
throat  deposition  <s  l^nown  to  lead  lo  clinical  complicaltons. 
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COMPARISON  OF  THE  CLINICAL  EFFECTS  OF  ALBUTEROL 
AEROSOL  DELIVERY  BY  SMALL  VOLUME  NEBLfLIZER  AND 
METERED  DOSE  INHALER  IN  INIIJBAIED,  MECHANICALLY 
VENTILATED  ADULTS 

Sule  Sonmez.  MS..  RN.  Amcnkan  Hospital,  Istanbiil.  Turkey.  Ceyhan 
Cehkoglu,  MD,  Firuz  Celikoglu,  MD,  Nahii  Cokat.  MD,  Lufti  Telci, 
MD,  Istanbul  University.  Istanbul,  lurkey.  Randy  De  Kler,  M  S  ,  RRT. 
Georgia  State  University.  Atlanta.  CiA 

Background  The  cffeclive  deliver^'  of  aerosolized  medications  to 
intubated,  mechanically  venlilaled  patients  continues  to  challenge 
clinicians    Advantages  and  disadvantages  exist  for  both  the  small 
volume  nebulizer  (SVN)  and  metered  dose  inhaler  (MDI)  methods 
This  study  compaied  the  clinical  cITicacy,  based  on  selected  assessment 
parameters,  of  the  SVN  and  MDI  aerosol  delivery  routes    Methods   14 
sedated,  paralyzed,  mechanically  ventilated,  adult  COPD  patients  were 
included  in  Ihe  study  group    Albuterol  was  administered  to  each  patient 
alternately  via  Ihe  SVN  and  MDI  route    Peak  inspiratory  pressure 
IPIP),  plateau  pressure  (P„  ,,).  airwav  resistance  (R,^).  and  auto-PEEP 
were  measured  before  and  fifieen  minutes  after  each  treatment    Results 

Mean  decrease  after  trcatmeni 


PIP 

PpLAT 

P-Aft 

auto-PEEP 

SVN 

5  87 

3  42 

4  22 

221 

MDI 

4  75 

2  72 

J  62 

1  35 

P 

0  19 

0  28 

0  47 

0  03 

Conclusions  No  statistically  significant  dilTcrcnce  was  found  for  PIP. 
Pp,.,T,  or  R^^  between  Ihe  two  methods     The  SVN  method  resulted  in  a 
decrease  in  auto-PEEP  that  reached  statisucal  significance  (p-^0  03) 
I  his  value,  while  statistically  stgnificanl.  may  not  be  clinically  important 


OF-97-087 


•092 


Respiratory  Care  •  November  "97  Vol  42  No  1 1 


Monday.  December  8.  12:45-2:40  pm  (Rooms  12-14) 


SMALL  VOLUME  NEBULIZERS  ARE  INEFFECTIVE  WHEN  USED 
IN-LINE  WITH  HIGH  FLOW  OXYGEN  THERAPY  J  Dhaliwal  RRT. 
K.  Jager  RRT.  M  Tweeddale  MD,  Vancouver  Hospital  &  Health 
Sciences  Center,  Vancouver,  Canada 

Introduction:  Bronchodilators  are  commonly  administered  through 
small  volume  nebulizers  (SVN)  placed  in-line  with  a  high  Oj  How.  This 
study  was  designed  to  determine  the  efficacy  of  SVN  treatment  when 
given  in-line  with  high  flow  Oi    Methods:  A  2-chamher  test  lung  was 
used  to  simulate  a  spontaneously  breathing  non-intubated  patient. 
Simulated  parameters  were  tidal  volume  500  ml  and  rate  20/min,  at 
inspiratory  flowrates  of  40  and  80  L/min.  An  aerosol  mask  was  adapted 
to  fit  a  filter  which  was  connected  to  the  "patient'  chamber  of  the  test 
lung.  All  tests  were  made  at  both  inspiratory  flowrates,  using  4  filters  for 
each  test.  For  each  test,  5  ml  normal  saline  were  nebulized  from  a  SVN 
using  a  driving  flow  of  8  L/min  for  7  min.  the  filter  being  weighed  before 
and  after  to  determine  the  amount  of  saline  which  would  have  reached 
the  test  lung.  Tests  were  repeated  with  the  SVN  in-line  with  high  flow 
O;  at  42  and  67  L/'min,  corresponding  to  an  FiO;  of  0.40  and  0.70. 
Results:  Mean  aerosol  deposition  (^SD)  in  the  filters  is  recorded  below- 


Patient 
flowrate 


40  L/min 
80  L/min 


SVN  8  L/min  alone 


42  L/min  (0.40) 
(O;  flow) 


67  L/min  (0,701 
(O;  flow) 


"0.69 
0,61 


t0.03g 
:0.02g 


•0,07; 
•0.04 


0.02  g 
0.00  g 


-0.07 
-0.08 


:0.02 
-0.01 


"  p  <  0.05  vs  SVN  alone  at  80  L/min,  •  p  <  0.001  vs  SVN  alone 

Conclusion:  Both  patient  and  O2  flow  factors  influence  aerosol 
deposition  using  SVN's.  High  flow  O2  effectively  prevents  aerosol 
delivery  from  the  SVN  to  the  patient.  Therefore  SVN's  should  not  be 
used  in-line  with  high  flow  oxygen. 
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EVALUATION  OF  A  BI-DIRECTIONAL  MDI  ACTUATOR  FOR  INLINE 
VEN'nLATOR  DRUG  DELIVERY    J.L.  Rau.  Ph  D.,  RRT,  C  L  Dunlevy,  Ed  D  . 
RRT.  Cardiopulmonary  Care  Sciences.  Ga  State  University,  Atlanta,  GA. 
Introduction:  Reservoir  (spacer)  devices  are  usually  used  with  metered  dose  inhaler 
(MDI)  aerosol  drug  adminstration  to  improve  drug  delivery  to  intubated,  ventilated 
subjects.  Purpose:  The  purpose  of  this  study  is  10  evaluate  MDI  aerosol  drug  delivery 
of  albuterol  (ProventiT")  through  an  endotracheal  tube  (ETT)  using  a  novel  bi- 
directional actuator  (Thayer/Allegiance  MiniSpacer)  in  comparison  with  four  other 
MDI  actuator/reservoir  devices.  The  MiniSpacer  is  a  tee-type  adaptor  inserted  in  the 
inspiratory  tubing.  Methods:  The  MiniSpacer  was  compared  to  the  DHD  ACE,  the 
Allegiance  MediSpacer,  die  Monaghan  Aero  Vent,  and  the  Hudson  Tee  for  MDI 
administration  of  albuterol,  using  a  lung  model.  All  devices  were  placed  as  instructed 
by  manufacturer  in  the  inspiratory  limb  of  a  disposable,  humidified  ventilatory 
circuit.  The  MiniSpacer  was  positioned  22  cm  above  the  patient  wye    The  patient 
wye  and  a  right  angle  adaptor  were  connected  to  an  8  0  mm  ID  ETT  a  dual 
chambered  test  lung    Ventilation  was  provided  by  an  MA- 1  with  VT  =  800  mis,  rate 
=  10/min,  and  inspiratory  flow  =  60  L/min.  Twelve  MDI  actuations  were  used  to 
measure  drug  dose,  which  was  collected  at  the  end  of  the  ETT  on  a  Baxter  two-way 
bacterial  filter.  The  filler  was  washed  with  a  0  2  M  HCl  solvent  buffered  with 
phosphate,  and  drug  amount  analyzed  using  a  Bcckman  DU  640  spectrophotometer  at 
276  nm.  A  total  of  6  samples  of  each  brand  were  tested.   Results:  Drug  delivery  at 
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Both  Knjskal-Wallis  and  oneway  ANOVA  gave  a  significant  difTerence  across  alt 
brands  (p  <  0.005)    Foliow-up  comparisons  using  Scheffe  showed  a  significant 
difference  (p  <  0  05)  between  brands  with  different  superscripts  (*,  t,  t)- 
Cpnclusion:  The  new  bidirectional  MDI  adaptor  was  superior  to  the  unidirectional 
Hudson  T  adaptor  in  dose  delivery  through  an  ETT,  and  equivalent  to  the  large- 
reservoir  AeroVent.  The  tee-type  adaptor  docs  not  perform  as  well  as  the  large 
reservoir  MediSpacer  or  ACE.  Clinical  differences  remain  to  be  determined. 
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PARTtCLE-SIZE  COMPARISON  OF  MEDISPACER®  AND  AEROCHAMBER®  IN 
THE  DELIVERY  OF   PROVENTIL®  HFA  AND  PROVENTIL®  MDI 

Scot!  A  Fo5s  BS,  Daviq  T   Siadek  CRTT,  Rebecca  E   English  BS, Thayer  Medical 
Corporation.  Tucson  AZ  .  Paul  D  McGowen  RRT,  Columbia  El  Dorado  Hospital  and 
Thayer  Medical  Corporation,  Tucson  AZ 

Background:   M  is  probable  that  by  the  year  2005  CFC  propellants  will  be  pfiased  out 
of  use  in  MDI  canisters,  lo  be  replaced  in  many  cases  by  HFA  propellants.  Provenlil 
HFA  IS  the  first  of  the  metered  dose  inhalers  to  have  made  ttie  changeover,  and  M  is 
expeded  thai  several  more  CFC-free  MDIs  will  appear  in  the  next  few  years  The 
purpose  of  this  laboratory  sludy  was  to  deiermme  wtiether  ihe  particle  size  distributions 
of  ProventtI  HFA  (without  CFCs)  and  Proventil  MDI  (wilh  CFCs)  are  affected  by  the 
delivery  nozzle    We  compared  results  from  two  hand-held  MDI  chambers  the 
MediSpacer,  which  has  a  built-m  nozzle,  and  the  AeroChamber,  which  uses  the 
manufacturer's  nozzle    Method:   The  MDI  chamber  fed  into  a  DSP  standard  throat 
model,  which  led  lo  an  Andersen  cascade  impactor.  a  vacuum  pump  kepi  Ihe  flow  rate 
Ihrough  the  system  al  a  constant  28  17min  After  multiple  doses  were  administered,  the 
amount  of  drug  deposited  on  each  plate  of  the  cascade  impaclor  was  determined  by 
standard  UV  spectroscopic  techniques  The  amounts  were  then  normalized  lo  the  total 
amount  collected  in  the  cascade  impactor  Five  tests  were  averaged  for  each 
device/drug  combination  Two-iailed  l-tests  were  performed,  and  any  differences  were 
considered  statistically  significant  if  p  <  0  05    Results:   The  graphs  show  that  for  both 
MDI  drugs  the  normalized  particle  size  distnbutions  are  similar  for  both  devices 
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Proventil  MDI: 
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Plate  Number 


2      3      4      5 
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Key   Plate   I  0  =  10  0-9  0  iim     i  =  9.0-5  8  ^nl       2  =  5  8-4  7nm         3  =  4.7-3  3  nm 
Number  I  4  =  3  3-2  1  um       5  =  2,1-1  turn       6=11-0  65Mni     7  =  065-0  43|im 

For  Proventil  HFA.  p  >  0  05  for  all  eight  plales 

For  Provenlil  MDI,  p  >  0  05  for  all  plales  except  for  1  (p  =  0,04) .  2  (p  =  0  006) 

and  3  (p  =  0  02) 
Conclusion:  Ttie  built-in  nozzle  in  the  (MediSpacer  introduces  no  preferential  selection 
of  particle  sizes,  relative  to  the  manufacturers  nozzle  in  the  AeroChamber 
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INFLUENCE  OF  HE:OX  ON  AEROSOL  DELIVERY  FROM  A  MDI 
AND  SPACER  DURING  MECHANICAL  VENTIL.MION 
).  Fink.  MS^.RRI,  R  Dhand,  MD,  P  Fahey,  MD,  M  J  Tobin,  MD 
Div  of  Pulm  and  Crit  Care  Med,  Edward  Hines  Jr  VA  Hospital  and 
Loyola  Univ  Chicago,  Strifch  School  of  Medicine,  Hines  IL. 

Helium:  oxygen  (He:Oj)  mixtures  have  been  employed  as  an 
adjunct  to  decrease  airway  resistance  and  to  relie%'e  respiratory 
distress  e.xperienced  by  patient  with  5e\'ere  airway  obstruction 
during  mechanical  ventilation.    The  effect  of  He:0,  on  aerosol 
delivery  to  the  lower  respiratory  tract  with  a  MDI  has  not  been  well 
described.    To  that  end,  we  compared  aerosol  delivery  of  albuterol 
from  a  MDI  and  spacer  chamber  durmg  mechanical  ventilation 
(CMV),  while  delivering  He:0,  of  80:20  and  air  under  both  dry  and 
heated/humidified  (wet)  conditions  to  a  tracheobronchial  model 
attached  to  a  lung  simulator.  A  monitor  (VcnTrak)  was  used  to 
measure  volumes  and  flows  with  both  gas  mixtures  and  albuterol 
deposition  on  filters  distal  to  the  tracheobronchi  model  was 
determined  by  spectrophotometry.  Results  (below)  expressed  as  the 
%  of  nominal  dose  delivered. 


80:20 
Dry 


Hc:02 
80J0 
Wei 


Ait 
Ciry 


Ait 
Wet 


Delivery  of  albuterol  was  greater  with  80:20  He:0;  than  air  under 
both  wet  and  dry  conditions  (p<0.001)   Drug  delivery  was  reduced 
with  heat  and  humidification  with  both  ga.ses  (*p<0.15). 
ConcIu.sion:  When  a  MDI  and  spacer  chamber  was  employed, 
He:0;  improved  drug  delivery  to  the  bronchi  compared  to  air 
during  CMV. 
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HELIUMOXYGEN  REDUCES  NEBULIZER  EFFICIENCY 

Kick  Kjla  RRT,  J  Cromn  RRT,  L  Brennan  RRT,  R.Dhand  MD,  P.Fahey  MD, 
MJ  Tobin  MD,  J.  Fink,  RKT    I5iv  of  Pulm  and  Cut  Care  Med,  Loyola  Univ 
Chicago,  Stntch  School  oi  Medicine,  Maywood,  IL. 

Patients  with  acute  severe  airway  obstruction  commonly  require 
aerosolized  bronchodilators  for  relief.    Helium:  oxygen  (Hc:0.) 
mixtures  have  been  employed  as  an  adjunct  to  decrease  airway 
resistance  and  to  relieve  respiratory  distress  experienced  by  these 
patients.    However,  the  effect  of  He:0,  on  aerosol  delivery  to  the 
lower  respiratory  tract    and  pneumatic  nebulizer  performance  has 
not  been  determined.    MHTtiOD:    We  compared  aerosol  delivery 
with  a  pneumatic  nebulizer  (HEART)  while  driven  by  He:0;  of 
80:20  and  oxygen  at  a  variety  of  flow  rates.    For  each  experiment, 
we  administered  albuterol  sulfate  (40  mg)  with  0.9":.  NaCl  (72  ml) 
for  ten  minutes,  collecting  albuterol  on  filters  distal  the  nebulizer 
output  and  distal  to  an  upper  airway/lung  model  (TTL)  which 
.simulated  spontaneous  breathing.    Gas  flow  and  volumes  were 
■  monitored  with  a  pneumotach/microprocessor  (VenTrak)  and 
albuterol  was  measured  with  spectrophotometry  (n=3) 
RESULTS:    Nebulizer  output  (mean±SD)  when  operated  at  a  flow 
of  lOL/min  was  higher  with  O,  (610.9±39ug)  than  with  IIe:O,80:20 
(443+59^g  ;  p<0.005),   as  was  delivery  to  the  lung  model  (95.6±8  ng, 
49+22  ug,  respectively;  p<0.03).    When  He:0,  80:20  flow  was 
increased  to  23  L/min,  nebulizer  output  (590±2  pg)  increased,  and 
delivery  to  the  lung  model  (289±15  jag)  was  greater  than  with  O,  at 
10  1,/min  (p<0.0001)-     In  summary,  using  standard  operating 
conditions,  the  efficiency  and  drug  delivery  with  a  nebulizer  was 
reduced  when  it  was  operated  with  He:0.  instead  of  O,,  however, 
when  the  He:0,  flow  rate  was  increased  by  250%,  the  delivery  of 
albutertil  to  the  lung  model  increased  by  more  than  two  fold. 
CONCLUSION:    He:0,  of  80:20  is  less  efficient  than  O,  in  driving  a 
pneumatic  nebulizer  at  standard  operating  conditions. 

Veterans   Administration  Research   Service 
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EFFECT  OF  ONE  WAY  VALVES  ON  ALBUTEROL  DELFVERY 
FROM  A  HEART  NEBULIZER  DURING  CMV 

Terri  Zinis.  RRT.  Ellen  Keating,  RRT,  Charlie  Vanderwharf,  RRF, 
Patrick  Fahey,  MD,  Jim  Fink,  RRT.  Div  of  Pulm  and  Crit  Care  Med 
and  Respiratory  Care  Service,  Loyola  Univ  Chicago,  Stritch  School 
of  Medicine,  Maywood  IL. 

Patients  with  acute  severe  airway  obstruction  commonly  require 
aerosolized  bronchodilators  for  relief.     Continuous  ncbulization  of 
albuterol  with  large  volume  continuous  nebulizers  has  been 
advocated  for  patients  during  continuous  mechanical  ventilation 
(CMV),  with  little  available  data  to  determine  the  best  method  of 
delivery.    The  use  of  a  one-way  valve  between  the  nebulizer  and 
the  inspiratory  limb  of  the  ventilator  circuit  serves  to  isolate  the 
compressible  volume  of  the  nebulizer  from  the  ventilator,  but  the 
impact  on  aerosol  delivery  to  the  lung  has  not  been  described.    We 
compared  aerosol  delivery  with  a  pneumatic  nebulizer  (HEART) 
during  CMV  with  and  without  a  one  way  valve  to  a 
tracheobronchial  model  under  dry  and  wet  conditions.    For  each 
experiment,  we  administered  albuterol  sulfate  (40  mg)  with  0.9"'n 
NaCI  (72  ml)  from  a  HEART  nebulizer  driven  with  O,  at  lOL/min 
to  a  tracheobronchial  model  (n=31.  Drug  was  captured  on  filters 
and  measured  by  spectrophotometry.    Delivery  of  albuterol  to  the 
lower  respiratory  tract  was  greater  without  the  one-way  valve  in 
both  dry  (420±55{SD)  ng  without,  244.5±4^g  with;  p<0.037  ANOVA) 
and  heated/humidified  (wet)  conditions  (244.5i3vig  without, 
90.8±12pg  with,  p<0.008)-    Under  wet  conditions  we  found  no 
difference  between  standard  and  heated  wire  circuits    The 
reduchon  in  compressible  volume  was  <  6flml.    In  conclusion, 
when  using  a  HEART  nebulizer  for  continuous  ncbulization 
during  mechanical  ventilation,  the  use  of  a  one-way  valve 
between  the  nebulizer  and  the  ventilator  circuit  markedly  reduced 
delivery  of  drug  to  the  lower  respirator)'  tract. 

Veterans   Administration   Research   Service 
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The  new  view  of  Ventilation 

Derived  from  years  of  advanced  research]  and  practical  clinical  experience,  HAMILTON  MEDICAL  introduces  GALILEO,  the  most 
advanced  ventilator  in  tfie  world.  GALILEO  combines  tfie  newest  innovative  technology  in  an  easy  to  operate  system.  Advanced 
Rules  Based  Strategic  Modes  combined  (Adaptive  Support  Ventilation  ASV)  with  Virtual  Controls  provides  the  maximum  in  patient 
care  flexibility.  GALILEO  defines  a  new  dimension  in  the  ventilator  management  of  critically  ill  patients  today  and  into  the  future. 

GALILEO  Is  the  ventilator  of  choice  to  implement  comprehensive  clinical  pathways  for  all  ventilator  patients.  Offering  the  clinician  a 
new  dimension  in  respiratory  care,  Ventilation  without  Limitations. 

GALILEO  IS  available  from  your  local  HAMILTON  MEDICAL  partner.  For  further  information,  contact  HAMILTON  MEDICAL  at 
www.hamilton-medical.ch,  phone  +41-81-641-2627,  fax  -h4  1-8 1-64 1-2689  or  call  our  local  representative 
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/fiose  children  in  need,  this  is  the  best  Baby  Bear. 

Introducing  the  new  BEAR  CUB'"  750vs  Infant  Ventilator  with  Volume  Limit*.    Representing  the 
evolution  of  neonatal/pediatric  ventilation,  the  750vs  incorporates  and  advances  today's  essential  features 
for  the  critical  care  management  of  newborns. 


The  Volume  Limit  feature  establishes  an  upper  boundary  for  deliverable  tidal 
volumes  so  as  to  enhance  volume  management  and  minimize  the  potential  risks  of 
volutrauma  (i.e.  lung  tissue  overdistention).  Volume  Limit  is  an  objective  guidance 
tool  exclusive  to  the  750vs. 


Comprehensive  in  its  approach,  the  750vs  provides  integrated  synchrony  and  volume  monitoring,  dual  flow 
capability,  an  internal  battery  back-up,  and  a  graphics  package  inclusive  of  mechanics  for  patient  monitoring. 
Call  1-800-232-7633  to  arrange  a  product  demonstration. 
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MOBILE  VENTILATION  SYSTEM  FOR  A  PEDUTRIC  PATIENT  REQLIRING 
HIGH  LEVELS  OF  PEEP  AND  CONTINUOUS  FLOW  :   A  CASE  REPORT 

Joseph  LCTvarskj.  RRT.  James  Stegmaier.  RRT.  RPFT.  Diane  Jcreb,  RRT 

Hytech  Homecare,  a  diMSion  of  Compscnpt,  Inc  and  Health  Hill  Hospital  for  Children 

Cleveland,  Ohio 

Introductioo:  Even  vnth  new  homecare  ventilator  technology  appeanng  in  the  market, 
achievmg  cost  effective  home  carc  is  a  constant  challenge  Wc  rcpon  the  modificaUon  of 
exjsung  homecare  technology  lo  meet  the  needs  of  a  homeward  bound  vcnulator  dependent 
pauent  with  a  large  tracheal  leak  who  required  high  PEEP  and  mobilitv 
Case  Summan:  A  _i  year  old  female  quadnpiegic  from  C-l.C-2  fracture  has  se\ere  tracheal 
and  bronchia]  malacia  which  contributed  to  a  left  lower  lobectomy  and  large  air  leak  around 
the  iracheotomj  tube  (further  exacerbated  during  sleep  and  uniesolved  b>  changing  size, 
brand  or  cuff  style)  Dunng  the  acute  care  stay  of  almost  1  >ear.  convenuonal  volume 
ventilation  failed  due  to  loss  of  PEEP  dunng  the  expiratory   phase,  but  pressure  ventilation 
w^  successful  To  numic  constant  flow  and  leak  compensation  while  providing  ponablc 
volume  venulation.  we  combmed  a  PLV-KH)  tLifecare)  and  a  Rcmstar  CPAP  generator 
(Respiromcs)  to  create  a  closed  IMV  system  The  CPAP  generator  is  inuoduced  into  the 
circuit  at  the  PLY-  lOfl  patient  air  outlet  using  a  one-way  vahe.  preceding  the  bacteria  filler 
and  cascade  la  humidifier    The  CPAP  generator  pressure  Ic\el  is  set  at  the  same  level  as  the 
external  PEEP  valve  and  may  be  utrated  to  assure  consistent  PEEP  and  flow   A  pressure  relief 
valve  prevents  irudvcricnt  high  pressures,  water  traps  and  hydrofiliers  manage  the  rainout  A 
low  pressure  alarm  was  placed  in  line  and  set  1  cmH;0  belov\  the  prescnbed  PEEP  level    The 
ordered  sellings  were  as  follows    Vi  150ml.  Mode  INfV.  Rate  24.  FjO;    21.  PEEP+IO 
cmH:0  The  patient's  sccreuons  remained  unchanged  between  the  mobile  and  iradiuonal 
venulation  systems  Performance  of  the  venulator  and  alarms  were  not  altered  by  the 
addiuonal  flow  Pressure  waveform  analysis  of  this  system  was  compared  against  the  PLV- 
100  alone  and  no  difference  could  be  distinguished  Exhaled  V,  momtonng  consistently 
revealed  V,  between  1 50  and  2U(im!  The  system  was  trailed  for  several  monttis  in  ICU  and 
rehabilitaUon  hospital  settings  pnor  to  discharge    The  system  was  mounted  on  a  wheelchair 
tray,  equipped  with  manufacturers'  adapters  and  powered  b>  12  volt  battery.  Family  training 
occurred  on  this  system  and  emergency  procedures  over  a  penod  of  several  months  and  the 
patient  was  discharged.  The  paiieni  has  been  successfully  managed  ai  home  for  over  6  months 
with  this  sy^em  No  adverse  events  have  occurred  and  the  patients  pulmonologist  stales  the 
patient  is  thriving 

Discussioo:  Our  e.vpenence  demonsuatcs  thai  the  use  of  volume  venulation  in  conjunction 
with  a  CPAP  generator  creates  a  closed  [MV  vcniilauon  system  capable  of  providing  high 
lc%-cls  of  PEEP,  leak  compensation  and  portability  for  the  \entiIator  dependent  pediatric 
patient    Continued  work  in  the  area  of  using  volume  control  on  inspiraUon  and  pressure 
control  on  expiration  may  help  develop  a  standardized  protocol  for  integrating  an  external 
continuous  flow  source  with  conventional  portable  \oiumc  venulation 
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HELIUM-OXYGEN  (HELIOX)  VIA  THE  SERVO  900C  TO 
MECHANICALLY  VENTILATE  THE  STATUS 
ASTHMATICUS  PATIENT   Linda  Dean  RRT  &  Dwavne 
Smith  RRT  RPFT  Fairfax  Hospital,  Falls  Church,  Virginia, 

OBJECTIVE  To  examine  the  effects  of  heliox  to 
mechanically  ventilate  the  acute  status  asthmaticus  patient 
who  fails  conventional  ventilation 
DESIGN:  Retrospective  case  senes  of  6  status  asthma 
patients  who  failed  the  first  hr  of  conventional  ventilation, 
then  placed  on  heliox  via  Servo  900C 
METHODS  Conventional  settings  were  placed  on  the  Servo, 
50  psi  O2  hose  was  connected  to  the  O2  outlet,  50  psi  air 
hose  connected  to  the  50  psi  perl  on  the  8/20  Heliox  mixture 
H  cylinder,  giving  the  blender  its  2  gas  sources  A  70/30 
mixture  was  our  goal  An  O2  analyzer  on  the  insp.  limb 
confirmed  F1O2,  and  a  Wright's  respirometer  {calibrated  for 
heliox)  confirmed  exhaled  Vt 

RESULTS  Our  findings  reveal  positive  outcomes  Overall, 
within  the  first  30  minutes  the  PIP  decrease  was  clinically 
significant,  but  our  sample  was  too  small  for  adequate 
statistical  power  PaC02  decreased  significantly  [mean 
(±SD)1  from  62  2  (7  6)  mm  Hg  to  39  6(8  5)  mm  Hg,  p=0  02 
pH  increased  from  7  1 7  {0  01 )  units  to  7  33  (0  07)  units, 
p=r0  01   F1O2  was  decreased  from  66(21)%  to  24(12)%, 
p=0  01   Auto-PEEP  recorded  in  1  patient  decreased  from  16 
cm  H2O  to  8  cm  H2O  No  patients  required  chest  tubes 
secondary  to  barotrauma,  and  all  patients  were  weaned  from 
the  ventilator  upon  reversal  of  bronchospasm  There  were  no 
untoward  effects 

CONCLUSION  Heliox  mixtures  may  be  implemented 
immediately  to  mechanically  ventilate  the  status  asthma 
patient  to  facilitate  PaC02  reduction,  reverse  resp  acidosis, 
lower  PIP,  lower  F1O2,  and  decrease  risk  of  barotrauma 
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OXYGEN  DELIVERY  THROUGH  PORTABl-E  VENTILATORS: 

A  COMPARISON  OF  FOUR  METHODS 

Children's  Hospital  Medical  Cenicr 
Cincinnati,  Ohio 
Backcround:  Patients  rccci\ing  home  mechamcai  ventilation  often  use  supplemental  ov>gcn 
There  arc  several  methods  used  for  delivcnng  o\">gcn  to  a  portable  %enulalor    I  set  out  lo 
determine  the  most  efficicnl  niclhod  for  dclncn,  o\>gen  lo  pauenls    Method:   .An  LP-li> 
(Acquitron  Inc  Minneapolis,  \iU)  was  connected  lo  a  test  lung    An  ov.gcn  analy/er  (Hudson, 
Inc  Temecula.  C A)  was  placed  in  the  ventilator  circuit  (Allegiance,  Round  Lake,  II)  at  the 
circuit  »>e    The  venulaior  was  set  Ji  udal  \olumes  of  \W.  2iH),  Mnt.  4im),  and  5<>n  cc    The  rate 
was  set  at  6,  10.  15,  and  20  brcjlhs  per  mmutc  with  an  in5pirator\  limc  of  I  second  Ovigcn 
was  delivered  using  four  different  methods    1 )  a  line  adapter  (Hudson)  was  attached  lo  the  air 
cnuammcnl  port  of  the  vcnulator.  2)  a  line  adapter  (Hudson)  was  attached  to  the  ventilator 
outlet  port,  3)  an  IMV  bag  was  connected  to  the  venulator  outlet  port,  and  4)  a  side-port 
conncaor  (Bi\ona.  !nc  Gar^   IN)  was  placed  at  the  circuit  w^c    The  analwer  was  used  lo 
measure  the  FiO-i  when  I  Ipm  of  o\ygcn  was  delivered  usmg  each  o\>gen  deliven  method  al 
each  vanalion  in  ventilator  settings     Fhe  bench  test  was  run  four  limes  using  two  different 
ventilators    Refills:   In  all  four  delivers  methods,  ihc  FlOi  was  higher  at  lower  ventilator 
setungs    As  Udal  volumes  and  rates  v^crc  increased,  the  F167  decreased   Tliere  were  differences 
in  FiOt  le\  els  based  nn  the  dch\en  method  used    When  ow gen  v^as  introduced  using  either  the 
[MV  teg  or  the  adapter  al  the  outlet  poru  conccntrauons  were  consistently  higher  throughout  all 
ventilator  settings    When  ovvgcn  was  introduced  through  the  air  cntrammcm  port  or  at  the 
circuit  w\e.  the  lowest  oxvgcn  contcntrations  were  detected   Eipericncc:   In  portable 
ventilation,  the  FiGi  values  are  expected  to  decrease  as  minute  ventilation  increases    This  is 
because  the  room  air  that  is  generated  b\  the  vcnulator  will  increase  with  increases  in  minuie 
ventilation     The  FiOj  relies  on  the  both  the  minute  ventilation  produced  tr.  the  portable 
vcnulator  and  ihc  flow  rate  of  ovvgcn     Fo  provide  the  most  efficient  delivery  of  ox>gen  lo 
pauents.  those  methods  w  hich  require  the  lowest  flow  raics  of  gas  should  he  uuli/ed  These 
methods  will  also  prove  to  be  [he  most  cost  cfFedne     Concluftion:   Based  on  tlie  above  tests, 
the  most  efficienl  and  cost  effective  method  for  delivcnng  oxvgcn  to  a  portable  vcnulator  is 
accomplished  bv  introducing  the  oxvgen  ai  the  venulaior  outlet  port  using  a  line  adapter  or 
through  an  IMV  bog 

Table  1 


Vnliimr    700  rr 
Del 

\cn  Method" 

VnluiBC  WVii. 

iijlimnLSai 

a. 

Hue 

i     1     1     i 

12    3    1 

I     i     i    i 

12    3    4 

12    3 

i 

6 

47  59   7(1  U 

42  69  65  37 

37  63  72   30 

32  65  69   30 

31    57  60 

27 

10 

!9  59  65  41 

39    39  46  33 

35  48  46  29 

31    48   50  27 

30  39  44 

26 

15 

48  61   63   35 

38  39  38   31 

34  38  36  28 

30   37   39  26 

29  34  34 

25 

20 

42  49  54   34 

3I>  34   35  29 

33   34  33   27 

29  33  34  25 

28  31    32 

24 

•Deliverv  Methods     1  =  Line  adapter  at  air  cnlrainmcnt  port,  2=Line  adapter  at  air  outlet  port. 
3=1MV  bag  at  air  outlet  port,  and  4=connector  at  circuit  wye 
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EVALUATION  OF  WATER  ACCUMULATION  IN  THE  HEALTHSCAN 
OPTIVENTT".  DHD  ACE*,  MONAGHAN  AERO  VPN  I  *  METERED  fXDSE  INHALER 
SPACERS  UNDER  NORMAL  MECHANICAL  VENTILAl  ION  CONDITIONS- 
Jonathan  B.  Waugh.  Ph.D..  RRT.  John  B,  Waugh.  BA.  Joseph  L,  Rau,  Jr ,  Ph.D.,  RRT 
Cardiopulmonary  Care  Sciences  Department.  GA  State  University.  Atlanta,  GA 

Introduclion-  Clinicians  attempt  to  minimize  contamination  of  a  patient's  airways  by 
reducing  the  frequency  of  opening  Ihc  ventilator  circuit,   Metered  dose  inhaler  (MDl) 
spacers  are  now  designed  lo  be  left  in  Ihc  ventilator  circuit  between  drug  administrations, 
which  raises  the  question,  how  much  fluid  accumulates  and  is  it  a  safety  concern? 
Methods:  We  measured  distilled  water  accumulation  m  three  brands  of  MDl  spacers 
(OptiVent,  ACE.  AeroVent)  at  0.  30,  and  45  degree  positions  al  4  and  8  hour  lime  intervals, 
Waier  accumulation  was  measured  bv  the  difference  in  Pre-lesl  (dr. )  weight  and  post-test 
(wet)  weight  using  the  same  ventilator,  circuit,  humidifier  (Fisher  &  Paykel  MR480),  and 
test  lung  with  a  room  temperature  range  of  71-73°  K  and  relative  humidit>'  range  of  59-63%. 
Results 


Position 
(degrees) 

Grams  of  Water  Increase  at. 

Spacer  Brand 

4  Hours 

8  Hours 

OptiVent 

0 

4  641 

9.520 

AeroVenl 

0 

1  046 

I  079 

ACF 

0 

10  570 

23  141 

OptiVent 

30 

1  7s: 

1  785 

AeroVent 

30 

0,673 

0,825 

ACE 

30 

6503 

8,049 

OptiVenl 

45 

1  582 

1.578 

AeroVent 

45 

0,598 

0.681 

ACE 

45 

5300 

6,561 

Conclusions  In  the  angled  positions,  both  the  OptiVent  and  AeroVenl  spacers  accumulated 
'■clinically"  insignificani  amounts  of  fluid  over  both  4  and  8  hour  periods  of  use  (less  than  5 
ml)  All  three  spacers  can  be  left  in  line  with  ventilated  subjects  however  the  OptiVent  and 
ACF  did  not  require  manipulation  to  open  the  chamber  in  order  to  be  used  with  an  MDl 
canister.  Determining  if  infection  i^ics  are  intluenced  by  leaving  spacers  in  line  or 
removing  them  between  treatments  would  be  a  useful  next  step  in  Ihe  investigation  of  these 
devices 
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ISOFLURANE  ADMINISTRATION  \  lA  A  SER\  O  900C  VENTILATOR 
FOR  SEDATION  OF  A  SIX  MONTH  OLD  INFANT  IN  THE  POST 
OPERATIVE  PERIOD  Suzanne  M  Durning.  BA.  RRT.  P/P  Snec  .  Linda  A 
Napoli.  BS.  RRT,  RPFT.  P/P  Spec  .  Theresa  R  Schult?,  BA.  RRT.  CPFT.  P/P 
Spec  .  R  I  Godinez,  MD  PhD.  The  Children's  Hospiial  of  Philadelphia, 
Philadelphia.  PA 

Published  data  on  the  prolonged  use  of  isofluranc  in  post-operative  patients  is 
available,  although  reports  of  pediatric  application  are  limited  A  6  month  old, 
7  2  kg  infant,  born  at  36  weeks  gestational  age.  was  referred  to  our  institution 
for  management  of  impending  respiratory  failure  due  to  RSV  bronchiolitis  She 
required  intubation  and  ventilation  for  7  days  After  failed  extubation  attempts,  a 
bronchospcopy  was  performed  and  revealed  a  subglottic  tracheal  cyst  The  cyst 
was  resected  and,  following  a  normal  post-operative  course,  the  patient  was 
returned  to  the  ;efcriing  inr.iitulion  in  order  to  be  closer  to  home  After  12  days 
at  the  oullving  hospital,  she  began  to  develop  respiratory  distress  She  was  again 
transferred  to  our  institution  and  a  bronchcospy  revealed  cricoid  narrowing  The 
patient  was  treated  with  a  cricoid  split  Post  surgery,  adequate  sedation  was  not 
achieved  despite  the  use  of  maximum  levels  of  intravenous  drugs  Sedation  was 
an  important  issue  due  ro  the  critical  nature  of  the  airway  and  the  anticipated 
need  for  a  prolonged  sedation  period  (7  -  10  days  in  accordance  with  normal 
practice  following  a  cricoid  split)  The  patient  was  placed  on  isoflurane  in  an 
attempt  to  successfully  manage  the  sedation  level  The  isofturane  was 
administered  in  the  Pediatric  Intensive  Care  Unit,  via  a  Servo  900C  with  a 
Siemens  Vaporizer  952.  and  Servo  Manual  Ventilation  Accessor>'  963  The 
Servo  Hvac  IftO  was  used  for  gas  scavenging  Level  of  sedation  was  delermmcd. 
and  titration  of  isoflurane  was  performed,  by  an  anesthesiologist/  critical  care 
physician  Lnvironmenial  testing  with  an  infrared  spectrophotometer  and 
dosimeter  assured  proper  function  of  the  system  Serum  fluoride  levels  of  0  1-0  3 
mg/dL  arc  within  normal  limits  N'o  abnormalities  were  noted  in  mean  inorganic 
fluoride  concentration  or  scrum  creatinine  levels  Hemodynamic  status  remained 
stable  on  isoflurane  levels  iJD  9%  After  7  days,  the  isoflurane  was  discontinued 
with  a  rapid  return  of  the  patient  to  a  wakcftjl  state  The  patient's  natural  airway 
was  deemed  to  be  adequate  and  she  was  successfully  exiubated  She  was 
discharged  18  days  after  this  admission 

Conclusion:  In  this  patient,  isoflurane  administration  provided  a  safe,  effective 
and  reliable  method  of  sedation  management 
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DURATION  OF  FLOW  AND  ACCLRACY  OF  TIDAL  VOLUME  DELIVERY 
WHEN  USING    -D"  CYLINDERS  AS  THE  MAIN  CAS  SOURCE  FOR  THE  BIRD 
AVIAN  TRANSPORT  VENTILATOR.    JIMMV  P   CREDO,  RRT.  RPPT  and  DAVID  C 
SHELLEDY.  PhD,  RR  r,  RPFT,  The  University  of  Health  Science  Center  ai  San  Anionio. 
San  Antonio.  Texas 

BACKGROUND:     Venlilator  dependent  palicnls  may  be  transporled  using  small  oxygen 
cylinders.    Kjiowledge  of  the  duration  of  llow  available  from  Ihc  cylinder  at  a  given  minute 
veotilalion  is  needed  to  assure  that  a  sufficient  amount  of  time  is  available  during  transport 
Traditionally,  a  standardized  fomiula  has  been  used  to  eslimalc  duration  of  available  flow 
D  cylindCT  flow  duration  (min  )  ^  [(0  16  x  gauge  pressure Vminule  volume])     We  sojght  lo 
determine  the  actual  duration  of  flow  available  when  using  "D"  oxygen  cylinders  as  a  main 
gas  source  to  power  ihe  Bird  Avian  Tr^spon  Venlilatoi  (Bird  Products  Corp .  Palm 
Springs,  CA)     The  effect  of  decreasing  cylinder  pressure  on  delivered  tidal  volume  was  also 
evaluated     METHOD:    Five  Bird  Avian  Transport  ventilator^  were  used  in  The  study 
Functional  checks  as  specified  by  the  manufacturer  were  performed  on  each  ventilator     The 
ventilators  were  connected  to  full  "D"  oxygen  cylinders  as  the  main  gas  source   Venitlalor 
parameters  were  sei  as  follows     V^  800  ml.  frequency   12  BPM,  V^  9  6  l^min.  inspiratory 
flow  50  Umin    Each  venlilaiof  was  run  continuously  until  Ihe  cylinder  was  empty     This 
was  rrpcaled  for  a  total  of  three  trials  per  ventilator     For  each  100  psig  cylinder  pressure 
change,  the  expired  tidal  volume  was  measured  using  a  Wright  Respiromclcr     RESULTS: 
The  mean  duration  of  flow  fur  the  three  inats  for  each  of  the  five  vcnlilalors  is  listed 
below 


C 


^ 


Mean  (SO)  Fxp    Vol 


805  35 
(3  43) 


852  SI 
(701) 


829  47 
(190) 


875  26 
(2  93) 


840  87 
(3  00) 


Mean  (SD)  duration  of  11      ^  1  '^'^  ^  "**  ^-  ^*  ^^  ^^  -~  '*'^ 

flow  (min  )  (191)  COOl      |     (051)  (045)      |     (I  51) 

TTie  mean  duration  of  flow  for  all  trials  for  the  ("I've  ventilators  was  32  10  minutes  ^St)  Tm 
mm)     This  compared  to  a  calculated  available  flow  of  36  67  minutes     The  mean  expired 
tidal  volumes  of  the  five  ventilators  was  83-1  89  ml  (SD  -  22  71)     There  wa.s  no  drop  in 
delivered  tidal  volume  until  the  cylinder  pressures  were  below  250  psig     CONCLUSIONS, 
The  Bird  Avian  Transport  Ventilators  delivered  consistent  tidal  volumes  until  cylinder 
pressure  was  less  than  250  psig     Duration  of  available  flow  was  from  4-6  minutes  less  than 
Ihe  estimate  provided  using  a  standard  formula     Our  study  suggests  ihal  "D"  oxygen 
cylinders  can  be  use  effcclivelv  with  ihe  Bird  Avia-i  Transport  Ventilator  to  transport 
ventilator  dependent  paiienls     We  recommend  that   cylinders  be  changed  when  the  cylinder 
pressure  drops  to  approximately  250  psig  :o  insure  gas  flow  is  not  interrupted  and  to 
maintain  adequate  tidal  volume  delivery     We  further  recommend  ihal  the  standard  duration 
of  flow  calculation  be  used  cautiously,  as  it  may  overeslimale  the  lime  available  for  patient 
iranspon. 
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EVALUATION  OF  THE  IMPACT  754  PORTABLF  VENTILATOR     Roben  Campbell 
RRI.  Jay  Johannigman  MD.  Kenneth  Davis  Jr..  MD.  Richard  D,  Branson  RRT 
Depanmeni  of  Surgery.  University  of  Cincinnati,  Cinciooati,  OH. 

Etackground:  Transpon  of  the  mechanically  ventilated  patient  can  be  aided  by  use  of  a 
iransport  venlilator    We  evaluated  ihc  Impact  754  in  the  laboratory  and  during  transpon  of 
mechanically  ventilated  patients  from  the  ICU    The  754  has  an  mlcgral  compressor, 
blender,  and  PEEP  control    Method:  Tidal  volume  (V,)  delivery  and  FIO.  stability  were 
measured  during  simulated  ventilatory  suppon  of  a  lung  m<xlcl  al  V^'s  of  250.  500.  750. 
and  1000  ml..  PEEPof  0-lOcm  H.O,  FIO.  of0.2l.  0.5  and  I  0,  respiratory  frequency  of 
10-20  b/min.  and  varying  compliance  and  rcsisiancc  sellings  (compliance  0.02-0. 1  L/cm 
HjO,  resistance  5-20  cm  ll.O.'U's)    Volume  measurements  were  made  using  integral  tcsi 
lung  software  (PneuView.  Michigan  Instruments).   Air^vay  pressures  were  measured  with 
standard  physiologic  transducers  and  FIO.  was  measured  wiih  a  precision  analyzer  (OM- 
1 1 .  Scnsormedics.  Inc)    Twelve  paiiems  requiring  iranspon  from  the  ICU  had  ABG's 
measured  prior  to  transpon  (PB  7200ae)  and  after  transport  (Impact  754).   Ventilator 
seitmgs  were  maiched  for  V,,  FIO.,  PbbP.  and/    Results:  Tables  1  and  2  show 
Iabotaior>  and  clinical  findings  respectively    Data  were  analyzed  using  a  t-tcsl.  (•p<0  05) 


lablc  1 

Scl  V,/FIO, 

Ci=0  1.  Raw=5 

Cl=0.02.  Raw  =  5 

Ci=0.02. 

Raw =20 

Vr(mL) 

HIO.1%) 

V,<mU 

FIO:(«> 

V^mU 

FIO,!*) 

250  mUO.5 

247(121 

47(3) 

230(10) 

48(3) 

213(16)' 

47(2) 

SOOmLO  5 

50*211 

46(41 

471  (32) 

53(2) 

440(161' 

52(4) 

lOCXlmLO  5 

1U56(41J) 

4K|4) 

945  (34) 

5U(3) 

815(15)- 

S4(3)_ 

[xablt  2 

Nellcor  PB  720aac 

tmpaci  754 

pH 

7.37  (0.08) 

7.35(0.11 

PaCO, 

45(4) 

44(5) 

PaO. 

84(17) 

88(13) 

Average  duration  of  transport  was  75  (22)mins   Mean  PEEP  was  9(3)  cm  H.O  and  n»ean 
FIO.  was  48(8).  Conclusions:  Delivered  V^  diminished  as  peak  pressure  increased  and 
compressible  volume  of  the  circuit  mcreased    The  decrement  m  V^.  was  significant  ai 
Cl=0.02,  Raw=20   FIO.  was  smblc  at  all  settings  tested    Patients  tolerated  transpon  and 
there  were  m  adverse  events.  There  were  no  significant  differences  in  blood  gases  between 
Ihe  ICU  vcniiKnor  (7200ae)  and  Impact  754.  The  Impact  754  provides  adequate  ventilation 
and  oxygenation  ilurm^  transpon  of  ICU  patients  and  provides  an  adjustable  FIOj. 
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LABORATORY  EVALUATION  OF  THE  PRESSURE  AND  VOLUME  DELIVERY 
OF  THE  INTRAPULMONARY  PERCUSSIVE  VENTILATOR  (IPV) 
Robert  S  CamoQell  RRT.  James  J  Lawsor' RRT  Richara  D  Branson  RRT  Jay 
A  Jonannigman  MD  Fred  A  Luchette  MD  Kennetti  Davis  Jr  MD    Deoartment 
of  Surgery,  University  of  C  ncmrati  Medicat  Center,  Cincinnati,  OH.  *  Respiratory 
Care  Department,  Kenenng  MePical  Center.  Kettering,  OH 

BACKGROUND  The  Intraputmonary  Percussive  Ventilator  (IPV)  (Percussionaire 
Corp)  IS  a  pneumatic  positive  pressure  device  used  to  enhance  secretion 
clearance  and  --ecruit  lung  volume  IPV  utilizes  a  sliding  ventun  to  create  a 
percussive  (pulsahlet  flow  waveform  at  a  frequency  Detween  100  and  240  cycles 
per  minute  at  dnvtng  pressures  ( DP)  cf  20  to  50  osig  We  evaluated  Ifie  pressure 
and  volume  delivery  o*  the  IPV  n  a  lung  ■^odel  METHOD  An  IPV  was  powered 
with  50  psig  source  gas  and  connected  to  one  chamber  of  test  lung  (TTL. 
Micn.gan  Instrjments)  via  a  stmulaled  trachea  (imatrach  Mallmckrodl).  TTL 
settings  mauded  compliance  (C)  of  0  03  and  0  06  UcmHjO  and  'esistance  (R)of 
5  and  20  cmH.O/Usec  The  DP  of  the  IPV  was  set  to  30.  40  and  50  psig  with 
"percussion'  set  at  50%  of  the  scope  of  the  control  Pressure  was  measured 
proximal  to  the  trachea  and  within  the  test  lung  and  volume  was  integrated  from 
the  flow  signal  measured  between  the  trachea  and  test  lung  using  a  Fieisch 
pneumotach  Peak  lung  pressure,  pressure  amplitude  n  the  proximal  airway,  linne 
(J)  to  attain  a  pressure  equihbnum  in  the  lung,  and  bdal  vo.ume  (Vt)  were 
measured  and  '■ecorded  Breaths  were  manually  actuatea  for  10  seconds  and  5 
breaths  at  each  setting  were  averaged  P  and  V-  at  each  DP  were  compared 
using  ANOVA.  p<C  05  was  considered  significanl  RESULTS  Table  1  revea.s  the 
P  T  to  pressure  equilibration,  and  V,  at  C  (0  03)  and  R  (20)  at  each  DP  tested 
Mean  pressure  amplitude  m  the  proximal  airway  was  40  3.  28  7,  and  23  4  cmHjO 
with  DP  of  50,  40.  and  30  psig  respectively 
Table  1 


1        50  psig 

40  psig 

30  pstg 

P  icmHjO) 

21.3  r  1.3 

16  1  ±  12- 

100±  1  i-» 

T  10  equil  (sec) 

59±05 

5  1  ±0  4 

3  7  z0  3-# 

Vt  (mL) 

750  t  46 

536  t  34- 

323l3*-# 

=p<0  05  vs  50  psig  «  =p<0  05  vs  40  psig 

CONCLUSION  Pressure  deliver/  lo  the  lung  durng  IPV  s  witnm  a  safe  and 
cincally  acceptable  range  at  all  DP  tested.  Delivered  V.  is  dependent  on  set  DP 
and  lung  C  and  varies  only  slightly  with  changing  =?  '  to  pressure  equ'libnum 
increases  as  R,  OP  and  C  -ncrease  Actuation  times  of  greater  than  5  seconds 
are  recommended  to  attain  maximal  volume  recrviiiment 
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COMPARISON  OF  THE  PRESSURE  |P)  AND  T  SAL  VOLUME  ;V,| 
DEUVERY  OF  ■TA/O  :NTRAPULMONARY  PERCUSSION  VENTILATORS 
(IPV)  HOME  UNIT  VS   HOSPITAL  UNIT 

■lames  J   Lawson"  RRT  RoDert  S  Campbell  RRT  Ricnard  D   Branson  RRT. 
Jay  A  Jonannigmar  MD   F-eo  A  LucneRe  MD   Kennetr  Davis  Jr  MD 
Deoanmert  of  Surgery  Universiry  of  Cincinrati  Medica^  Center  Cincinnati 
OH,  ■  Respiratory  Care  Department,  Ketterrg  Medical  Carter  Kettenng,  OH 
INTRODUCTION   IPV  (Percussionaire  Corpi  s  a  pneumatic  positive  pressure 
device  used  to  enhance  secretion  clearance  and  recrijil  lung  volume  iPV 
utilizes  a  sliding  ventun  to  create  a  percussive  flov»  waveform  at  a  frequency 
between  100  and  240  cycles  per  minute  at  dnvmg  pressures  iDPl  of  20  to  50 
psig  Two  models  are  currently  available  1)  home  unit  powered  by 
compressor  and  2)  tiospitai  unit  powered  by  50  psig  source  gas  We 
compared  P  and  V,  delivered  from  each  IPV  in  a  lung  model  METHOD  Each 
IPV  was  attached  to  one  chamber  of  test  lung  (TT^,  Michigan  Instrur^ents)  via 
a  simulated  trachea  (imatracn  Mallmckroot  Medical)  TTL  settings  included 
compliance  iC!  of  0  03  and  0  06  L/cmH;0  and  resistance  (R)  of  5  and  20 
cmHjO/Usec  DP  of  each  IPV  was  set  lo  30  40  and  50  psig  with  "percussion' 
set  at  5C%  of  the  scope  of  the  control  P  was  measured  proximal  to  the 
trachea  and  within  the  TTL  Vy  was  integ'ated  from  the  How  signal  measured 
with  a  Fleisch  pneumotach  Peak  lung  P,  time  (T)  to  attain  a  P  equilibnum 
(EG)  in  the  lung,  and  Vt  were  measured  and  recorded  Five  breaths  were 
manually  actuated  for  10  seconds  and  at  each  setting,  were  recorded  and 
averaged  P  and  Vr  'esults  were  compared  for  each  IPV  unit  using  t-test,  p  < 
0  05  was  considered  significant  RESULTS  Table  1  reveals  V,  and  T  to  P  EQ 
for  home  and  hospital  IPV  at  each  C  and  R  with  50  psig  DP  Table  2  reveals 
mean  lung  P  and  V.  delivery  by  hor^e  and  hospital  IPV  at  30  40  and  5C  psig 
Table  1 


UNIT 

C=0  06,R=5 

C=0  03,R=5 

C=0  06R=20 

C=0  06R=20 

V,  imL) 

Hosp 

1199:48 

643:34 

1225  t62 

750  t  38 

V,  (mL) 

Home 

656  r  30- 

33-  :  24- 

629  1  29- 

432  :  24- 

T-EQ(s) 

Hosp 

55±04 

39t03 

68:05 

59:04 

T-EQ(S) 

Home 

43t03 

3  1:03 

55:04 

33±03 

Tabk  2 

UNIT 

30  Dsig 

40  osig      ' 

50  psig 

V.  (mL) 

Hospital 

323:22 

536  t  26     ' 

750  ±  38 

V,  (mL) 

Home 

206:  19- 

285:20- 

432  i  24- 

Lung  P  (cmHjO) 

Hospital 

10:C9 

16  1  1  1  1 

2-  3t  1  3 

Lung  P  (cmHjOl 

Home 

89:0B 

12  1:09-   , 

137:1  I- 

•  =  p<0  05  home  IPV  vs  hospital  iPV 
Deliverea  V^  and  lung  P  were  ower  with  the  home  IPV  at  all  settings 
CONCLUSION  P  and  V^  vanes  between  the  home  and  hospital  IPV  The 
difference  in  P  and  Vt  are  accentuated  at  high  DP 
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TIDAL  VOLUME  DELIVERY  VARIABILITY  FOR  'HREE  NONINVASIVE  BIlEVEL 
POSITIVE  PRESSURE  (BPP)  DEVICES  Bliss  P.  Adams  A  Heatthpartners-St 
Paul  Ramsey  Medical  Center  St,  Paul.  MN  Background:  The  use  ot 
noninvasive  ventilation  has  been  descnbed  and  recommended  lor  avoiding 
intubation  m  the  settings  o(  impending  respiratory  failure,  assisting  in  the  weaning 
process  and  providing  ventilatory  support  lor  chronic  respiratory  failure.  Several 
devices  are  available  tor  noninvasive  ventilation  lealunng  simplified  controls  and 
at  less  cost  than  critical  care  ventilators  While  differences  between  cntical  care 
ventilators  exist,  the  gas  delivery  characteristics  ai  their  standard  settings  is 
considered  precise  and  predictable  between  ventilators  We  evaluated  3  BPP 
devices  at  similar  settings  to  determine  variability  in  tidal  volume  (VT)  delivery 
between  and  within  devices  Methods:  The  BPP  devices  (Nellcor-Puntan 
Bennett  335  (NPB).  BIPAP  STD,  Healthdyne  Quantum)  were  sequentially  tested 
on  one  lung  of  a  Michigan  lung  model  system  (Grand  Rapids  Ml)  at  IPAP  =  15 
cmH20.  EPAP  =  3  cmH20  and  various  available  trigger  and  rise  time  settings  A 
ventilator  driving  the  other  lurg  triggered  eflorts  by  a  iifi  arm  An  open,  fixed 
orifice  was  interposed  to  simulate  a  leaking  mask  Ftow  was  measured  by  a  Hans- 
Rudolph  pneumotach  and  Valtdyne  MP-iS  transducer  Data  was  acquired  and 
flow  was  integrated  to  attain  VT  measurements  from  lO  breaths  by  LabTech 
sottware  (National  Instruments)  Results:  Drtlerences  in  VT  between  and  wrthm 
devices  are  shown  betow 


Device  and  settings  Max 

NPB  335  1/1  (insp/'exp  trigger)  842 

NPB  335  3/3  (insp/exp  trigger)  920 

BiPAPSTD  890 

Quantum  1  rise  lime  499 

Quantum  5  rise  time  609 

Quantum  9  nse  time  678 


At  the  same  general  settings  VT  delivery  vaned  between  devices  and  m  the 
same  device  at  difterent  ingger  or  nse  time  settings  Variability  for  a  device  at  the 
same  setting  was  minimal  as  noted  by  low  coetlicients  of  vanation.  The  patterns  of 
How  delivery  drffered,  visually,  between  and  withm  devices  according  to  trigger 
and  rise  time  differences  Conclusions:  To  assure  comparable  performance 
between  devices  a  practitioner  must  be  aware  ol  the  level  and  meaning  of  trigger 
and  nse  time  settings  Even  when  adjustments  are  made,  it  may  be  difficult  lo 
substitute  devices  to  accomplish  precisely  the  same  task  Performance 
cnaractenstics  varied  between  and  within  devices  m  this  lung  model  study, 
however,  we  can  not  comment  on  the  ability  of  BPP  devices  to  meet  specilic 
intended  clinical  purposes  SupporteO  by  the  Ramsey  Foundation, 


MIn 

Average 

S.  D. 

C.    V 

666 

774 

50 

6,4% 

895 

909 

9 

0.9% 

877 

885 

4 

0.5% 

459 

485 

1  1 

2.2% 

591 

603 

6 

t  0% 

631 

650 

14 

2,2% 
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COMPARING  VENfTILATOR  TIDAL  VOLUME  DEUVERY  AND  MEASUREMENT  IN  TWO 
pnAMrK;nFMFrMflMir.Ai  VFKmi  ATORS  .lim  Keenan  BS.  RRT.  John  Salyer  BS. 
RRT.  Kaylene  Ctinstensen  RRT,  Stephanie  Jemmett  RRT.  Pnmary  Children's 
Medical  Center.  Sail  Lake  City,  Utah.  Introduction:  We  sought  to  determine 
if  there  were  differences  in  the  delivery  and  measurement  of  Vt  in  two  brands 
of  ventilators.  Methods    Servo  900  C  (n=9)  and  Bird  V.I  P    ventilators 
(n=16)  were  tested  from  our  working  fleet.  All  were  functioning  normally, 
inaintained  and  calibrated  according  to  manufacturers  guidelines.  Testing  was 
done  in  a  volume  limited  mode  with  a  set  Vt  of  1000  mL,  while  ventilating  a 
Michigan  TTL  test  lung  with  the  compliance  set  at  =  0  010  I7cm   A  2  tt  tygon 
test  circuit  was  used  to  minimize  compressible  volume  loss   A  leak  check  was 
performed  on  the  entire  system  before  each  run,  Vt  was  recorded  after  two 
minutes  from  the  intnnsic  measurement  mechanism  of  each  ventilator  and  by  a 
computerized  pneumotachograph  at  the  ain»ay  opening  (Ventrak).    Accuracy  ol 
the  Ventrak  was  verified  using  100  and  1000  mL  Hans  Rudolph  calibration 
syringes   Differences  in  Vt  measurements  were  tested  for  statistical 
significance  (P<0  05)  using  ANOVA.  Results:  For  the  Servo  ventilators  we 
found  statistically  significant  differences  in  Vt  between  the  ventilator's 
measurement  system  and  the  VI  reported  Irom  the  Ventrak     Conversely,  the 
differences  between  the  Vfs  measured  by  the  VIP  and  by  the  Ventrak  were  not 
statistically  significant    There  were  also  statistically  significant  differences  in 
Vt  measured  by  the  Ventrak  when  comparing  the  900  C  and  VIP. 
O    Servo  VI  «  Vent    D    Sen/0  Vt  ®  Ventrak 
A    VP  Vie  Vent       O    VIP  Vt  a  Ventrak 


M 

1 

550     600 
lOOOVtinmL 


650     700      750     800     850     900     950 

&  r  CT  bar  s  =  1  SD 

Discussion:  Our  data  suggests  that  the  performance  of  the  intrinsic  Vt 
measuring  system  of  the  900  C  ventilators  is  very  poor  when  compared  lo  the 
VIP  ventilators   Assuming  the  Ventrak  readings  to  be  the  true  Vt.  il  is  also 
clear  that  the  VIP  ventilators  deliver  a  larger  Vt  than  the  900  C  under  large  Vt 
and  poor  compliance  conditions,  although  this  difference  may  not  be  clinically 
important 
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TTDAL  VOLUME  DELIVERY  OF  A  PROTOTYPE  INFANT  HFV  DEVICE. 

Kelvin  D  MacDonald.  RRT.   Peter  B  Wang.  RRT-  Kaiser  Pennanepie  Medical  Center.  Los 
j\pgele5.    Dennis  L  Vinson,  RCP    Childrens  Hospital.  Los  Angeles 
Introduction:  The  infrasonics  Infant  Star  High  Frequency  Venlilaior  has  a  fixed  inspiratory 
lime  of  18  msecs  during  MF  vertilalion    A  new  prototype  model  (950+)  of  the  Infant  Star 
features  adjustable  inspiratory  linies  of  5  msec  increments  from  10  to  50  msec    We  evaluated 
this  new  prototype  to  see  the  efTect  of  varying  inspiratory  time  on  delivered  Vt  during  HFV  of  a 
test  lung.   Using  a  precision  (+/-  S^o)  system  with  a  known  underestimation  bias  (  Monaco  F. 
el  al.  1993  AARC  Conf  Open  Fonim),  we  sought  to  measure  delivered  Vt  across  a  range  of 
amplitude  settings  with  different  HFV  inspiratory  limes.   Methods:   A  protolype  Nellcor- 
Purilan  Bennett  Infant  Star  950>  was  tested  following  Mlibraiion  to  factory  standards.  The 
device  was  attached  to  a  1,0  ml'cm  H20  dv-namic  lung  model  (Michigan  Inst.,  MI)  with  a  12 
cm  long.  3.5  mm  ID  ETT    A  hot-wire  anemometer  ([NVM-i]Allied  Medical,  Riverside.  CA) 
and  pressure  line  were  placed  at  the  proximal  wve  and  interfaced  to  a  Novametnx  Ventrak 
(Wallingford,  CT)  monitoring  system.   Frequency.  Vt.  and  amplitude  were  captured  and 
averaged  for  a  three  minute  sample  by  IBM  compatible  PC    MAP  was  held  at  30  cm  H20. 
with  the  IT  adjusted  to  20,  35  and  45  msec  for  the  prototype.  Values  for  Vt  were  recorded  at 

10  Hz  frequency  ,  at  tlie  range  of  ampliiude  shown  in  the  followine  tables: 


950^^ 


(20  msec) 


(35  msec) 


(4?n 


1.4  cc 


j  2.0  cc 


Vt  as  Insp.  Time  Increases  @  40  cm  H20  Amp. 


A  plot  of  Vt  with  increasing  IT  shown  above  demonstrates  the  near  linear  (r2=.98T)  increase 
in  Vt  as  IT.  is  increased    This  panem  was  seen  at  all  levels  of  amplitude  tested.  Conclusion: 
While  measurements  of  delivered  volume  in  our  model  cannot  indicate  clinical  effectiveness,  our 
experience  suggests  the  prototype  offers  significant  performance  and  r^ge  of  Vt  when  compared 
to  previous  models  of  the  Infant  Star  HFV    Further  develc^ment  and  clinical  trials  seem 
warranted 
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COMPARISON  OF  IMPOSED  WORK  OF  BREATHING  BETWEEN  CONSTANT  FLOW  AND 
FLOW  ASSIST  OURiNG  SPONTANEOUS  BREATHS  WITH  THE  NEWPORT  E100m 
VENTILATOR  V  Whyle.  RCP  "  Malinowshi  RCP  M  Ter>,  RCP  P  W  Gold.  MD  LomaLmda 
Univefsity  Medical  Cenier  Lo ma  Linda  CA  Otjiective  Determine  t^eeflecI  of  Flow  Assist  [FA)  on 
imposed  inspiratory  work  of  Dreathing  (WOB)  and  compare  ttiis  effect  with  constant  flow  in 
spontaneously  breathing  intubated  adults  requinng  ventiialory  support  Design  Crcssovef  study, 
eadi  subject  acting  as  their  own  coolrol  Method  We  studied  1 7  adult  cardiothoraoc  surgery 
patients  The  data  from  6  pabents  were  excluded  due  to  mechanical  problems  The  remaning 
patents  were  vertiialed  in  SIMV  or  CPAP  mode  Post-operative  ventiialory  support  time  pnor  to 
study  ranged  from  3C  minutes  to  8  hours  Patents  were  stabilized  on  an  ElOOm  ventilator  (Newport 
Medical  instnjmenls)  e^uioped  with  a  disposable  verWator  arcjl  (Hudson  RCI)  and  hygroscopic 
condensatior  humidifier  (hCH  Vital  Signs  inc  ;  Flow  ard  airway  pressure  sensors  were  p'aced 'H- 
line  behwen  the  HCH  and  the  endotracheal  tube  Ventilator  settings  were  appnDpnate  for  age  and 
respiratory  conditon  Patients  were  inlially  supported  with  constant  flow  deftvery  Baseline  data  on 
WOB  and  patient  wor>(  was  collected  FA  was  activated  and  dala  collecton  repeated  Tngger  level 
was  1  •  2  cm  H:0  below  baseline  thnxjghout  the  study  Dunng  constant  flow  spontaneots  flow  was 
kept  al  8  L/mtn  (pre-sel)  and  supplemental  Flow  was  added  to  min-mize  reservoir  bag  deflation 
dunng  spontaneous  breaths  (range  4  - 10  Umin)  Dunng  FA,  spontaneous  flow  was  zero  and 
supplemental  flow  was  unchanged  FA  time  ranged  from  0  4  to  0  7  seconds  Data  Collection  WOB 
and  patent  work  wete  measured  usmg  the  VenTrak  Resoiralory  Vkjnitor  (Novametnx.  mc  ) 
Respiratory  mechanics  were  measured  'or  5  minjtes  for  each  f\ow  method   Ten  representative 
breaths  were  selected  for  analysis  dunng  each  low  penod  Analysis  Hus  software  (Novametnx, 
Inc  )  was  Lsed  for  computatwn  and  data  analysis  Results  Results  reflect  the  cumulabve  data  for 
1 '  patients  A  companson  was  made  Detvreen  standard  flow  delivery  and  FA  via  Two-way  analysis 
0'  war  ance  with  replication  (ANOVA)    FA  deaeased  WOB  and  Patent  Work  significantly  (mean 
values  *  SO)  p<0  01 
Work  of  Breathing  (gm-cm/litef)   Patient  Work  (gm-cm/lrtar) 


FA  off 


01& 


*012 


FA  on 


0O321  *0  27 


FA  off 


0  4273  +  0  43 


FA  on 


01548*017 


Discussion  FA  uses  the  ventlator's  set  msoiratory  flowrate  (Mandatory  flow  control)  to  deliver  gas 
dunng  the  inspiratory  phase  of  a  spontaneous  breath   FA  is  delivered  through  a  open  eriialaDon 
valve  while  manlammg  CPAP  Consequently  much  higher  flow  s  available  to  the  patient  Our 
analysis  demonsfates  both  a  statstcally  significant  decrease  in  WOB  (  83%)  and  Patient  Work 
[64%)  vflth  the  use  of  FA  Considerable  breath  lo  breath  ^anators  n  work  ind>ces  exist  for  each 
subject,  probably  due  to  differences  m  inspralory  elorl  comfort  sedaton,  accountng  lor  the  large 
standard  devtaton  The  breath -to-Oreath  vanaton  n  work  mdices  was  similar  whether  FA  was  on  or 
off,  both  for  individual  subjects,  and  for  between -suoiect  compansons  Conclusion  Tie  mposed 
WOB  IS  less  With  FA  than  constant  flow  delivery  dunng  spontaneous  breathing  on  the  Newport 
ElOOm  ventilator 
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THt  Effects  of  Hfi  ii  m-Ox>gen  Mixri  rfs  in  Pfdutrk  Patients  in  status 

ASTHMATICLS  REQLTRLNC;  MtCHAMCM-  V»  NTILATION. 

Mark  Rogers  BS  RRT  RCP  lorn  MalinowAi  BS  RRT  RCP  Shamel  Abd-Allah  MD 
Loma  Linda  Univer5it>  Children's  Hospital.  Loma  Linda.  California  92354. 

IntroductioD:  Patients  in  severe  status  asthmaiicus  (SA)  may  require  continuous 
mechanical  ventilation  (CMV)  for  life  threatening  veniilaior>  failure  Mechanically 
ventilated  patients  in  S.A  are  al  risk  of  air-trapping,  elevated  peak  inspiratory  pressures 
(PIP),  prolonged  expiratory  phase.  auio-PEEP.  and  barotrauma.  Low  density  helium- 
oxygen  (HO)  gas  mixtures  have  been  adviKated  to  Jid  ventilation  in  patients  with 
airwav  obstruction   Linlc  has  been  published  on  the  use  of  Ht)  in  mechanically 
ventilated  patients  in  SA   $iud>  Objective.  This  study  was  designed  to  examine  the 
elTecls  of  HO  on  ventilatory  parameters  and  blood  gas  indices  in  CfvfV' patients  in  SA 
Methodology:  Fifteen  patients  in  SA  requiring  CMV  admitted  to  our  pediatric 
mtensive  care  tinil  between  September  1994  and  May  1997  were  enrolled  in  this  study 
Patients  were  stabilized  on  CMV.  bronchodilalors.  conicosteroids  and  antibiotics  as 
indicated   Hypcrcapnea  was  permilted.  keeping  the  arterial  blood  pH  ?  7,"iO  Arterial 
blood  gas  and  PIP  measurements  were  taken  prior  to  being  placed  on  HO  and 
immediately  after  Helium  and  oxygen  were  connected  via  a  w\e  and  attached  to  the 
low  pressure  inlet  of  the  Servo  900C   Helium  and  oxygen  tlows  were  titrated  to 
maintain  the  desired  FlO;    Ilie  group  s  FlO;  ranged  from   10  to   50.  FiHe  ranged  from 
.50  to  .70.  Ventilator  senings  were  not  changed  between  pre  and  post  measurements 
Clinically,  mechanical  tidal  volumes  were  not  corrected  for  the  decreased  density  of 
the  gas  A  correction  factor  for  tidal  volume  (Kirmsc  et  aL  RespirCare  1996;4I(10): 
954  )  was  utilized  to  compare  minute  ventilation  (Vt^)  rrlrospeciively  Resolts:  HO 
resulted  in  a  statistically  and  clinically  significant  improvement  in  ventilation  mdices 
(PCO;.  pH)  (p<0  05).  PIP  was  reduced  by  a  statistically  significant  amount  (p<0  05) 
Despite  no  mechanical  rate  changes.  \'F  increased  by  20'*o  when  corrected  for  the 
lower  density  HO;  but  this  was  not  considered  statistically  significant  (p=0,07). 


Parameter 

PCOj  -  ram  Hg 

pH              PIP  -  cm  H:0 

Vc  -  liters 

Pre  HO 

65  1  ±:4  3 

■;  26  ±0.14          39.:r68 

3  77±  1   1 

Port  HO 

52 1  ±:o  1 

7.36  ±0.13           33.4±5  1 

4,58  ±  1  4 

±  Standard  deviation 

ConcliuioBs:  I )  HO  mixtures  increase  ventilation.  2)  HO  mixtures  may  reduce  the 
elevated  PIP  txpically  associated  with  SA 
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I    Introducing  the 

eroChambei^VHC 

Com^ortSeal"' 
Mask 


/ 


Signing  a  prescription  for  the  AeroChamber  VHC  with         cogj^ 
ComfortSeal  l\/lask  assures  that  your  patient  is  using  an  integrated        ^xi 
system  that  includes  the  on/y  valved  holding  chamber  supported         delivery  of  n 
by  15  years  of  clinical  research.  For  m 

Children  and  their  parents  will  appreciate  the  ease  of  use  of         AeroChaml 
the  new  ComfortSeal  Masl<,  while  you'll  value  the  fact  that,  as  an         Monaghan 
integrated  system— not  simply  a  mask  attached  to  a  spacer— all         hospital  dea 
components  are  designed  to  work  synergistically  with  each  other. 
'^  Count  on  the  proven  leader  to  deliver. 

'%i  Delivery  of  medications  to  the  pediatric  patient  is  accom- 
pls^d  by  allowing  easier  inhalation  and  exhalation,  reducing  dead 
spaeJflif  in  the  mask,  and  maintaining  a  proper  fit  and  more 

1^^  Circle  146  on  reader  service  card 

^J  .  Visit  AARC  Booth  749  in  New  Orleans 


__j^i^^ble  seal  around  the  mouth  and  nose.  The  softer,  more 
^xitilWlMnfortSeal  Mask  makes  it  even  easier  to  coordinate 
delivery  of  medication  to  young  patients. 

For  more  information  and  a  demonstration  of  the 
AeroChamber  VHC  With  ComfortSeal  fvlask,  contact  your 
Monaghan  Medical  safes  representative  or  your  Monaghan 
hospital  dealer.  Or  call  Monaghan  at  800-833-9653.        ,. 


monaghan 


Asthma  Management  Made  Easy. 


Monaghan  Medical  Corporation 
PO  Box  2805  •  Plallsburgh,  NY   12901-0299  •  Customer  Service  800-833-9653 


Abstracts  &  Poster  Presentations 

Tke  AARC  Education  Section  is  looking  (or  educational  researcli  and  experience  witli  models  and 

instructional  metliods  tliat  may  Le  usefid  in  implementing  tlie  recommendations  oi  tlie  Education 

Consensus  Conferences  or  otner  issues  in  respirator)^  care  education. 

Special  consideration  will  be  given  to  abstracts  and  poster  presentations  that  deal  with  current  educational  trends. 


The  1998 
Summer  Forum, 
scheduled  for  July 
17-19  in  Naples,  FL, 
will  offer  two 
opportunities  for 
participants  to  share 
their  scholarly 
activities  with 
colleagues: 

1  Research  abstract 
presentations  dealing  with 
respiratory'  care  education. 
(Paper  presentations  will  be 
limited  to  15  minutes, 
including  five  minutes  tor 
discussion.) 

2  Poster  presentations 
dealing  with  education 
models,  methods,  or  materials 
that  can  be  shared  tor 
noncommercial  use. 
(lndi\icluai  topics  and 
presenters  will  be  briefly 
introduced;  additional  time 
will  be  allowed  tor  indi\'idual 
review  of  posters  or  display 
materials  and  interaction  with 
the  presenters.) 

Research  abstracts  and  poster 
presentation  proposals  must  be 
submitted  by  April  1,  1998,  for 
review  by  the  Education 
Section  Revie^v  Committee.  All 
abstracts  and  proposals  will  be 
peer-reviewed,  and  authors  will 
be  notified  of  decisions  by  May 
15.  Questions  may  be  directed 
to  the  re\'iew  committee  chair, 
Pat  Munzer. 


Proposals  must  include 
three  components: 

1.  Cover  sheet  that  includes 
the  following   mtormation: 

a.  Tvpe  ol  presentation  (research 
abstract  or  poster  presentation) 

b.  Title  ot  presentation 

c.  Names,  primars'  titles,  work 
addresses,  and  day  telephone 
numbers  ol  the  authors; 

the  name  of  the  author  who  will 
present  the  paper  and  receive 
correspondence 
should  be  listed  first 

d.  A  statement  ol  previous 
presentations  or  publications  ot  the 
same  or  similar  work 

e.  Two  true/false  questions 
with  answers 

f.  Other  information  required  by 
funding  sources 

2.  Camera-ready  copy  (without  author 
identification)  for  review  by  the 
committee 

5.  Camera-read_\-  original  (with  author 
identification)  for  possible  publication 

Research  Abstracts 

T\'pe  abstract  double-spaced  on  plain 
white  paper  with  one-inch  margins. 
The  abstract  should  be  written  as  a 
single  paragraph  and  limited  to  500 
words.  The  research  abstract  should 
include  the  following; 

a.  Title  ol  paper 

b.  Brief  description  ot  work 

c.  Brief  statement  ol  methodologN' 
and  findings 

d.  Conclusions 

e.  Two  true/false  questions 
with  answers 

A  maximum  ot  rvvo  pages  ot  camera- 
ready  charts  and  tables  may  be  attached 
to  aid  in  the  selection  of  the  abstract. 


Poster  Presentations 

Type  abstract  double-spaced  on  plain 
white  paper  with  one-inch  margins. 
The  abstract  should  be  written  as  a 
single  paragraph  and  limited  to  150 
words.  The  poster  presentation 
abstract  should  include  the  following: 

a.  Title  ol  paper 

b.  Brief  description  of  the  model, 
method, 

or  material 

c.  Brief  statement  of  how  it  was 
developed 

and  implemented 

d.  Brief  statement  of  how  it  was 
evaluated 

or  judged  to  be  of  unique  value 

e.  Recommendations  for  future 
application 

f.  Two  true/false  questions 
with  answers 

On  a  separate  sheet,  describe  how  the 
information  will  be  visually  presented 
at  the  conference.  Each  manuscript 
should  be  double-checked  for 
completeness  and  accuracy  before  it  is 
submitted.  Spell  out  terms  used  for  the 
first  time,  followed  hy  abbreviations  in 
parentheses,  e.g.,  norm-referenced 
testing  (NRT).  Thereafter,  the  term 
may  be  abbreviated  throughout  the 
page. 


Please  send  the  abstract 
and  cover  sheet  to: 

Pat  Munzer,  MS,  RRT 

Program  Director 

Respiratory  Therapy 

Washburn  University 

1700  College 

Topeka,  KS  66621 

(785)231-1010,  ext.  1404 


Monday,  December  8.  3:00-4:55  pm  (Rooms  12-14) 


IMPACT  OF  NONINVASIVE  VENTILATION  ON  ICU  imUZATION 

Nazir  J,  Habib  M  D  .  Kellcy  B  Jennings  RRT.  Marie  D  Eliasson  RRT 
Kaiser  Pennanente  Medical  Center.  975  Sereno  Dnvc  Valleju.  CA  94589-2485 


ObJecttvM:  Acute  respiratory  failure  is  the  most  commoa  mdicalion  for  endouacheal 
inluhatioQ  and  mechanical  verlilstinn  which  often  results  in  unwanted  complications,  increased 
morhidity  and  mortalit)  rale,  and  prolonged  ICU  length  of  slay  Wc  reviewed  the  curreni  literature 
on  noninvasive  vcnlilaiion  (NIV)  a:i  a  fuin-lif*c  intervention  in  patients  with  acute  respiratory  failure 
(ARF)  in  correcting  gas  exchange  ubnomialilics  and  in  avoiding  endotracheal  intubation  QlJl)   Ihc 
approximate  success  rate  from  these  studies  is  7W/q,  with  few  complications  Wc  describe  our 
expcncncc  with  NIV  and  the  assocmled  cost  savings  Methodt:  A  protocol  was  developed  and  the 
n5spiratnr>  staff  inslruclcd  on  tlic  use  of  NIV  Patients  admitted  to  our  ICU  with  ARF  were 
evaluated  as  potential  candidates  I'of  NIV  and  categon/ed  hy  seventy  of  respiratory  failure  Patients 
who  were  hemodynamica;t>  unstable,  exhibited  multiKjrgan  dysfunction  with  sepsis,  altered  mental 
status.  Of  hypoxic  ARF  m  whom  the  clinical  condition  could  not  be  reversed  m  48  hods  were  not 
considered  candidates  Ar.enal  blood  gases,  clmical  parameters  lor  work  of  breathing,  respiralorv' 
rale  (RR).  and  heart  rate  (TW)  were  iLvoidi:d  pnt>r  to,  during  and  after  discontinuation  of  NIV  TTie 
overall  success  and  morraiiiv  rale  was  measured  Resulli:  Over  12  months,  wc  Hacked  155 
episodes  of  NIV    I  n  episodes  of  inluhalionwcie  potentially  avoided,  for  an  overall  success  rate  of 
73Vc  Thert  were  jl2  patients  that  foiled  NIV  with  and  overall  mortality  rale  of  47%.  compared  to  no 
morlahty  in  the  successful  gniup    ("Do  not  iniubale'  patients  were  excluded  )  The  average  duration 
on  NIV  for  the  successful  group  was  1  6  days  with  an  average  length  of  ICU  slay  of  3  days    The 
overage  duration  for  mechanically  venlilatcd  palicnls  with  ETI  in  1993  for  sirmlar  case  mix  was  6  6 
days  with?  8  days  of  ICU  stay  The  difference  between  NIV  and  invasive  ventilation  duration  was  5 
days  per  patient,  resulting  in  a  p«itcnli4l  reduction  565  ventilator  days  for  the  1 2  month  penod 
Based  on  our  ICU  cost  of  $  1 20(>  per  day,  S678,(X)U  may  have  been  saved  for  the  year  There  were 
no  deaths  ot  complications  from  nol  intubating  palicnls  and  inslilulmg  NIV  All  deaths  following 
intubation  were  due  to  the  patient  s  underlying  disease  and  not  to  any  delay  m  initialmg  mechanical 
ventilation  The  average  RR  in  patients  successfully  supported  before  and  after  NIV  was  28  and  19 
respectively  The  average  RR  before  and  after  m  the  failed  group  was  27  and  25  respectively, 
suggesting  that  persistent  tachypnea  after  initiation  of  NIV  may  be  a  predictor  for  failure  HR  m  the 
succKs.sful  prnup  was  I  10  before  NIV  and  dropped  to  98  oiler  NIV  The  failed  group  showed  an 
increase  in  I IR  from  1 08  lo  1 1 5  suggesting  persistent  tachycardia  may  also  be  a  predictor  for 
failure  In  1995  we  tiackcd  196  episodes  of  NIV  with  an  85%  success  rate  In  199b  this  success 
continued  Conclusion:  We  found  NIV  successful  in  most  patients  with  resjnrutory  failure  of 
vanous  etiologies,  resulting  in  a  considerable  decrease  in  the  number  of  ventilator  days  and 
sigjiificant  cost  savings  We  continue  to  use  NIV  a:>  a  standard  of  care  m  ARF 
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A   PKDIATRIC   ASTHMA   UNIT   STAFTF:I)   BY   RESPIRATORY 

THERAPIST   DKCRKASES   LENCiTH   OF  STAY.   COST   AND 

CHARGES. 

Timothy  R^Mycis  RRT,  Robert  L  Chaibum  RRT.  Carolyn  Kercsnior  MD  Rainbow  Babies  & 
Children's  MiKpital  and  Case  Western  Rcscnc  University  Cleveland.  OH 
The  purpose  o(  this  study  was  to  deicrmme  the  clfccLs  of  an  Asihmd  Caic  l.'nii  (AC(')  suflcd  by 
respiratory  thcrapita-s  on  length  of  sUy  (LOS).  ht«spiUJ  cttst.  chajgcs  m  payers,  catrpalh  vjnanccs 
and  p^ist -discharge  ixitavnes  Tor  children  admitted  lotMir  hospiud  for  asthmx  METHOD  Dunnft 
Ihc  penod  from  Wl«6to  1/31^97  patients  were  admitted  to  d  ncwly-developcd  ACU  >;iaffcd  by 
icspiraiory  thcrapisis  An  hisloncal  control  group  was  composed  of  data  from  10/IN5  ihanjgh 
K/i].'9b  I  rum  multiple  patient  diviwons  sialfcd  by  registered  nuptcs.  All  patients  had  their  asthma 
ucaiment  managed  by  the  same  Asthma  Care  Path  piutocol   I^licnts  admitted  to  the  pediatric 
inicn-Mvc  care  umi  were  excluded  from  both  btudy  gniups  Carr  path  vananccs  (deviauons  ttom  cart 
pih  prol<x;ol)  were  tracked  on  a  patient- by -patient  basis  ACP  pn>U«;ol  admini?>tcrs  telephone 
jiillow  up  surveys  lo  track  pi Kt -discharge  comortiidity  outcomes   Mean  valuc?>  lor  demographics. 
inpaUcni  ouUxwncs  and  ptist -discharge  outcomes  were  ownpaied  with  l  icsL.'i.  l^n.-enugcs  b\  race 
were  compared  using  a  Fisher  exact  test  liisinbutuxis  by  seventy  class  wctr  compared  with  the 
Chi  Stjuarc  test  RESULTS:  Demographic  and  outcome  vanaWes  ire  shown  m  the  uWc  below 
as  mean  i>alucs  Cnmpanng  ihe  ACU  and  histiincal  control  groups.  Iherc  were  m)dittcicin.cs  in 
demographic  variables  ■«  m  the  disinbutions  by  seventy  class 

Asthm*  t'llll     Uistorical     Control     pvalues 

Number 

Age(year\) 

Non -Caucasian 

Seventy  Cla-v 
Sc\crc 
Moderate 
Mild 

UrkrH>wn 
In  pit  I  lent  Ouliomrs 

l^-ngth  of  stay  (days) 

Vananccs 

HtJspilal  cosi/cvisc 

l^itient  charge/case 
Qualitv  of  lift  Oulcomes 

Symplomatic  Days 

School  Days  Missed 

Wort;  Days  Missed 

CONCLUSION:  An  ACtJ  staffed  by  therapists  signil'icantly  rrduccd  LOS  and  cart  path 
vananccs,  while  resulung  in  a  more  cost-cl  I  ecu  v  c  use  of  rea*nirccs  There  was  n4.>5ignilicani 
increase  in  symptomaUi.  days   Average  cost  (i  e  ,  hospital  fixed  plus  vaiiabic)  savings  'case  was 
$15(1  Hsumaled  hospital  cost  savings  /year  (based  on  census  of  SJOO  paiienLs)  is  S135.000  (an 
additional  $  1 50.ono  was  saved  converting  RN  FTF'  s  to  therapists  and  paiient  care  a.ssistants 
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262 

257 

63 

(4  5) 

ri.K 

(4,8) 

(1  1912 

75.71 

76.5% 

08386 
07919 

125 

132 

JO 

32 

S2 

74 

24 

2V 

1  7K 

(0.75) 

2,04 

(0  85) 

00003 

2  70 

(2,45) 

'>,40 

(534) 

<no<ioi 

$U75 

($600) 

$1,522 

($750) 

00234 

$2,447 

($1,079) 

$2,732 

($UI9) 

0  (124(> 

486 

(7,7) 

5  61 

f7.2) 

03463 

5J1 

(3  6(11 

380 

(446) 

0025<> 

SW 

(3  10) 

331 

(3.52) 

0.3578 

THE  USE  OF  REAL  TIME  DATA  TO  JUSTIFY  PRODUCTIVITY  OF  SPECIFIC 

PROCEDURES.    Susan  Rinaldo-Gallo.  RRT.  MEd  and 

Mama  Slaughter,  RRT.  Duke  University  Medical  Center.  Durham.  Nonh  Carolina 

Background:    A  consultant  group  was  hired  by  Duke  Universit>  Medical  Center  in  1994. 
to  conduct  an  Operations  Improvement  (01)  study    One  purpose  ot  the  01  study  was 
lo  determine  departmental  productivity  by  reviewing  time  standards  for  all  clinical 
procedures.    Indirect  patient  care  procedures  such  as  travel  lime,  documentation,  patient 
care  rounds,  and  report  were  also  included  dunng  this  process     All  ancillary 
depanments  were  evaluated  dunng  the  siudy  penod.    The  Ol  study  was  finalized  and  the 
resultant  measurement  tool,  utilizing  these  time  standards,  was  implemented  July  1.  IW5 
Respiratory  Care  managers  were  concerned  with  the  results  of  the  study  and  immediatcK 
began  working  with  'Jie  Medical  Center's  Management  Engineering  (MEt  Depanmeni  to 
reevaluate  some  of  the  01  findings.    A  Respiratory  Care  Information  System  (RClSi. 
ClimVision  (CV)  was  implemented  later  that  same  month.    The  system  is  PC  based,  and 
allows  for  wireless  communication  between  the  department  based  PC  network  and  bedside 
data  entry  by  RCPs  into  handheld  computers     Patient  care  data  is  entered  on  a  *rcal  time* 
basis,  as  the  therapy  is  being  delivered.    Actual  duration  of  each  procedure  is  automatically 
calculated    Method.    It  was  determined  that  time  standards  for  the  following  high  volume 
procedures  would  be  re -evaluated     Intermittent  Aerosol  Therapy  HAT)  and  Metered  Dose 
Inhaler  <MDl)     The  actual  duration  for  every  lAT  and  MDI  procedure  performed  for  a 
four  month  penod  was  sent  from  CV  to  ME.    Followmg  analysis  ot  this  data,  a  ME 
representative  conducted  observations  (time  studies)  of  these  procedures  being  performed. 
The  RCIS  data  and  'iie  observed  time  standards  were  used  to  calculate  a  Reasonable 
Expectancy  Standard  for  lAT  and  MDI  procedures.    Results:  The  time  standard  for  an  lAT 
was  increased  by  2.35  minutes.   The  time  standard  for  a  MDI  was  increased  by  1.2  minutes 
This  resulted  in  an  increase  in  approved  Full  Time  Equivalcni  (FTE)  positions  as  shown  on 
the  chan  below 


Ptevious 

Time  Sid 

(min) 

New  Time 
Sid 
(min) 

Per  Cem 
Increase 

Procedures 
Performed 

Incicucd 
Time 
(hrsl 

Increas 
cd  FTEs 

lAT 

460 

6,95 

51.1 

7.804 

305  65 

1  53 

MDI 

2.37 

3.57 

50.7 

1 1 .666 

233,32 

1  17 

ToiJi 

697 

10  52 

19.470 

537  97 

2,7 

Experience     This  was  our  first  cxpcnencc  in  challenging  the  results  of  an  outside  consultant 
group-    Wiihojt  a  depanmental  information  system,  this  would  have  been  much  more  difficult 
to  do.    Conclusion:    The  re  evaluation  of  time  standards  of  two  high  volume  procedures 
resulted  in  approval  of  an  additional  2.7  full  time  equivalent  RCP  posiuoru. 
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THE  EFFECTS  OF  CHANGING  ROLES  ON  J08  SATISFACTION  AMONG  RESPIRATORY  CARE 
PRACTmONEHS.  Teresa  J.  Kgooter  MSA.  RRT  Ronald  E  Decheri.  MS.  RRT.  Urtvfliwy  of  Mcrtgan 
Heaan  Sy^Bmi.  Ann  Artxy  Mcfugan. 

Backgnxfxl:  Stwepng  cfianges  in  cne  healtn  cam  detvery  system  m  tv  United  Slates  rtas  lead  to  ttm 
need  lo  &nd  lass  cosify  ways  ot  provxlr^  cam  id  paiients  m  acute  caj^  settings.  Efnoeru  ucGzalun  o< 
health  cam  rBsourcss  is  imperanvs  <(  nsQtutxiris  plan  to  su/vtvc.  One  ol  tne  inghesl  costs  to  any 
Insatuoon  IS  funan  resources.  Fyxling  ways  to  shifl  ywx*  to  less  costly  practtOoners  fias  b«ome  one  way 
to  control  huntan  rBSouxs  costs.  Resoratorv  Care  Pracatoners  (RCPs)  nave  been  targeted  u  one 
possible  graijp  to  assurne  new  pbctAes  in  wof*  redesigii  aiming  :o  irnprtTfl  siafliililzaDoa  AdtSngnew 
tasJij  and  cnan^ng  roles  can  affect  |ob  saasJactBn   Assessrig  ixiw  inesecfianges  are  perceived  by  ffa 
KWf*ar  can  nelp  guoe  managers  as  I^eylmoleme^^  crcss-tramriq  orograms  Method:  iCZ/sirwyswBre 
mailed  to  owJenaaied  RCPs  diirrg  ffw  first  nw  weeks  ot  Decembe*  i996.  The  setection  of  the 
poputauon  was  from  ffie  5 1  Resotraiory  Care  departments  used  for  be.nchrnartong  through  MECON  -  a 
(tata  base  service  lor  peer  companson  The  areas  Ttal  wen  adCresseo  tor  anatyss  mdude:  owal  )ob 
sansfacoon,  amtucSe  towards  cross -trajnmg.  and  affitude  towards  cneif  protesswa  Questions  were 
scaied  using  a  Uteri  5  pomi  scale  w\0)  i  •  sffongly  agrte,  and  5-simngfy  oisaBree.  Data  was  analyzed 
lisng  the  descnptJv«  stamacs  ol  count  and  percentage  ana  the  retat:onal  st^scc  usea  was  the  Ctt 
Square.  ResUts:  TTie  stidy  produced  36*  msponsas  with  054  useaWe  surveys  fian  resoonaents  out  o( 
16  ttnerenl  states  for  a  35%  overall  response  rale.  The  spW  Oy  gender  was  S3.i%  lemaJe  and  46.9% 
fflaJe.  Most  (61%)  wwe  members  ot  the  AAflC.  and  S2-8f,  were  Registered  Resjiralofy  Therapists. 
Most  respondents  (92.  i%)  woriied  m  Unvsrsry■Teac^lng  hosp-iais  with  60.7Tt  of  these  msotutlons 
having  more  than  500  beds    The  survey  respondents  were  eipenenced  both  m  the  fieid  and  iwrkto'ce. 
wilh47  7%havngovw  lO  years' eipenencea*  anRCP  anC6i  3\  with  over  iO  years' expenence  m  the 
wcfttona.  Most  (72.6%)  of  the  respondents  aled  staff  therapist  as  ther  /oti  tjtle.  When  the  data  was 
analyzed  as  a  wfioie.  893%  o/  the  popuaoon  responded  poslivefy  when  as»d  if  Ihey  aed  the  wo/H  ffwy 
do.  The  pen»ntage  of  positrwe  responses  for  the  extnnsc  rewi-ds  of  pay,  Deneftts,  limg  supennsofy 
safl.  and  [ikng  co  worliers  were  49  i,  75-2,  64  7.  and  87  resoectiveiy    The  rtnnsic  reward  of 
opportunrty  (or  promotion  drew  a  positive  response  from  only  24%  of  the  populatwa  Feeing  valued  by 
Sjpefvtsors  ewfed  a  positive  resoonse  Irom  S*£\  ot  responaenis.  The  popuajon  as  a  wfiole  had  a 
posOve  attitude  lowams  cross  training  (or  new  taAs.  Oriy  iS  9%  of  respondents  gave  a  posath^e 
response  wtwn  asked  U  they  felt  the  professor  of  Respiratory  Care  was  growing  stronger    New  tasks 
w«»  viewed  by  S5  J%  of  the  populaDcn  as  maKing  them  (eel  more  professional-  The  ntafonty  of 
respondents  tefl  they  «fe  an  important  part  of  »»  panenrs  health  care  team.  For  anafyas  of  the  study 
hypotheses,  the  respondents  were  youped  by  the  31-1%  Mw  were  cross -trainrig  and  the  68  9%  who 
were  not  irrvofved  m  cross -trajring-  TTis  study  tound  no  signrficani  difference  berween  cross-trammg 
and  non  cross  tranng  RCPs  and  ihew  overall  (oB  satlsJacson.  Cross-trainng  RCPs  gave  a  more  postlve 
response  when  asxed  atx>ut  ertrnsfC  rewards  than  non  cross  trajn'ng  RCPs,  the  cJflerence  approachng 
s&bsocaj  significance    T^s  study  finas  there  s  a  signrficant  dfie'ence  berween  the  hw  groins  and 
Iher  actudes  towards  cross  tranng.  The  grtxjp  thai  was  already  engaged  in  cross -trajmng  was  fftt 
more  postive  one    This  shjdy  finds  ihe'e  is  a  statatxaify  sigf^ficant  ortefenca  berw«en  the  tw  grtwps 
affitudes  toward  their  profession.  The  cross-trainrg  grot*  again  responded  more  positrvefy  towarti 
tf»r  proiession.  Condusons   flespffatory  Care  rnaragers  should  evatuaBpirsung  irTwJvemeni  in  non- 
tradlional  iherapws  to  acfiwve  etlioenaes  m  human  rescuce  management  and  reduce  costs. 
RacommendaDon    Since  the  AAflC  u  the  national  professxjnal  organzauaT  for  RCPs.  il  should  conAid  a 
needs  assessment  of  its  memoersnio  lo  >den:rty  issues  aflectir^  atctude  toward  therr  prolesscn.  This 
study  revealed  that  only  24%  ol  Da  popufacon  ie<l  Jtal  their  joos  arioroed  them  opponurery  for 
improvement,  it  is  mportani  ffiai  Respratory  Care  managers  devetop  inijatrves  to  maintam  the  job 
saiislacton  or  thetr  workforce. 

OF-97-058 


104 


Respiratory  Care  •  November  '97  Vol  42  No  1 : 


MONDAY,  December  8.  3:00-4:55  pm  (Rooms  12-14) 


AN  INVESTIGATION  INTO  THE  USE  OF  A  CHARACTER  TRAIT 
ASSESSMENT  FOR  RESPIRATORY  CARE  PRACTITIONERS  1\  UPPER 
EAST  TENNESSEE 
Douglas  Masini  Ed  MA,  RPFT,  RRT  Pennatal-Pediatnc  Respiratary  Care  Specialist 
Pulmonarv  Physiology  Service.  Bristol  Regional  Medical  Center,  Bristol,  TN  37620 
BACKGROUND:  A  Respiratory  Care  Practitioner  (RCP(  is  a  trained  healthcare 
professional  with  an  academic  and  clinical  education,  consisting  of  essentials  ol 
respiratory  therapy,  cardio-pulmonary  physiology,  and  diagnostic  techniques.  The 
literature  suggests  that  a  personality  profile  using  character  trait  assessment  (CTA)  could 
be  utilized  as  a  component  of  the  pre-employment  interview,  or  to  screen  persons  prior 
to  admission  to  an  RCP  education  program.  PURPOSE:  The  purpose  ot  this  study  was 
to  determine  the  receptivity  ot  RCP's  to  a  character  trait  assessment  utilized  for  hiring  or 
promotion  A  purposive,  non-random  study  design  was  used  METHOD:  The 
researcher  assembled  a  pilot  group  of  RCP's;  this  group  completed  a  questionnaire  on 
the  use  of  a  character  trait  assessment  (CTA)  and  they  gave  their  feedback  on  the 
questionnaire's  clarity  and  construction.  A  second,  demographically  similar  group  ot 
RCP's  (n-'42)  participated  m  a  3-phase  exercise  where  they  first  participated  m  the 
Personal  Strengths  Sun/ey  (PSSXSmalley  &  Trent,  1990),  a  form  of  CTA  The  RCP's 
were  encouraged  to  discuss  their  results  based  upon  the  authors'  interpretation.  In  the 
second  phase,  they  completed  an  inventory  of  'Desirable  Character  Trails  for 
Respiratory  Care  Practitioners'  from  the  PSS.  The  group  then  responded  to  the  same 
questionnaire  on  CTA  from  the  pilot  study  with  responses  and  data  collated  The 
questionnaires  had  identical  administration  techniques  and  only  written  instructions 
had  been  given  lo  the  pilot  and  phasic  groups  to  prevent  bias.  RESULTS  There  was  an 
84%  return  rate  of  the  phasic  study,  with  31  female  RCP's  and  11  male  RCP's 
responding  (n  =  42),  five  of  whom  identified  themselves  as  super\isots,  The  responses 
on  the  questionnaire  answered  the  research  questions,  and  statistics  were  presented  in  a 
descriptive  format  Sixty-rour  percenr  of  RCP's  agreed  to  take  a  CTA  when  they  knew 
the  results  would  be  used  for  hiring  or  promotion  purposes  One-hundfed  percent  of 
RCP's  favored  one-on-one,  face-to-face  traditional  interviews  over  CTA.  Forty-five 
percent  of  respondents  agreed  to  a  traditional  interview  and  a  CTA  where  the  manager 
knew  the  results  of  the  CTA  and  the  interviewee  did  not,  and  37%  disagreed  with  this 
type  of  interview.  An  interview  technique  using  CTA  with  a  face-lo-face  meeting, 
where  both  the  interviewer  and  interviewee  knew  the  results  of  the  CTA,  was  favored 
by  67%  of  RCP's,  with  28%  not  sure,  and  5%  disagreeing.  All  forty-two  RCP's 
disagreed  with  a  telephone  (no  face-io-face)  interview  regardless  of  the  CTA 
component.  CONCLUSION:  RCP's  were  not  more  receptive  to  CTA  after  first-hand 
experience  with  it,  and  they  believed  that  traditional  interviews  were  more  fair  and 
valid  in  showcasing  their  capabilities  than  interviews  using  a  CTA-  The  findings  of  the 
study  were  that  RCP's  m  Upper  East  Tennessee  were  receptive  lo  the  concept  of  CTA  if 
the  results  were  known  lo  both  the  applicant  and  manager,  but  they  strongly  embrace 
traditional  interview  techniques 
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TWO-TIERED  RESPONSE  FOR  EMERGENCY  AIRWAY  MANAGEMENT. 

John  p.  Husscy  MBA.  RRl .  l-ewis  Nlassey.  S  LakshraiDarayan  MD.  James  Jo>  MD. 
Jennifer  Finle>  MD.  Michael  Bishop  MD.  Veteran  Affairs  Puget  Sound  Healthcare 
System.  Seattle.  Washington 

Because  of  the  p^ncntial  for  airwa\  emergencies  to  result  m  serious  morbidity  and 
mortality,    personnel  trained  in  emergency  airway  management  must  be  available  at 
all  Umes    Faced  with  reductions  in  available  anesthesia  personnel  at  our  medical 
center  we  evaluated  possible  models  to  ensure  sale  and  timely  care  of  airway 
emergencies  without  rc^iuinng  around  the  cliH;k  presence  of  a  physician  trained  in 
airway  management     We  hypothesized  that  a  bybnd  two-level  model  of  emergency 
airway  care  would  result  in  safe  management  of  airways  with  acceptable  outcomes 
Our  model  consisted  of  defining  airwaj    care  as  cither  urgent  or  emergent  based  on 
whether  the  patient  was  e\pecied  to  require  endotracheal  intubation  within  30 
minutes     Pnur  expenencc  indicated  that  ihe  majonty  of  intubations  aciually 
occurred  in  patients  who  exhibited  sigoi  oi  progressive  detenoration  over  a  penod 
of  longer  than  30  minutes  and  that  anesthesia  personnel  could  be  paged  to  the 
medical  center  to  participate  in  airway  care.    Further,  we  had  observed  that  the  more 
complex  airwa>  problems  (requinng  MD  involvementi  were  in  patients  who  were 
deteriorating  hut  had  not  yet  arrested    By  contrast,  after  cardiac  ancst.  there  is  less 
of  a  need  fur  considenng  the  complexities  of  sedation,  muscle  relaxation,  or 
hcmodynarmc  instability     We  established  a  cerlitlcation  program  in  airway 
management  for  respiratory  therapists    Training  included  piactice  with  maniuluns, 
onc-on  -one  leaching,  lecture,  wntien  malenals.  and  OR  sessions  with  a  minimum  of 
10  days  ID  the  OR.  and  included  use  of  the  Macintosh  and  Miller  blades  and 
Eschmann  stylets    Our  results  over  the  first  year  included  107  total  oul-of-OR 
intubations,  52  for  arrest  and  55  for  other  airway  problems    Of  the  non-ccxie  cases. 
49  of  55  had  an  anesthesiologist  present     An  anesthesiologist  supervised  27  of  52 
cardiac  arrest  intubations    Of  the  76  supervised  intubations  (supervised  either 
because  of  daytime  hours  or  because  they  were  urgent  rather  than  emergent),  all 
were  successfully  intubated     AcesthesiologisLs  were  not  iniUally  present  for  31 
intubations  and  of  these,  2  were  never  iniubaled  and  both  paUenLs  died  Two 
patieots  were  intubated  by  a  surgeon  who  was  present  after  an  initial  attempt  by  a 
RT  was  not  successful,  and  one  patient  wa.s  supported  with  a  bag  and  mask  after 
iniUal  unsuccessful  aHempLs  by  Rl  and  a  thoracic  surgeon  at  which  Ume  anesthesia 
arrived  and  intubated  the  palient    This  resulted  in  26  successful  unsupervised 
intubations  by  RT    The  unsuccessful  inlubalions  were  in  patients  with  difficult 
airways,  one  had  massive  facial  swelling  and  the  other  was  in  a  halo  following  traas- 
oral  cervical  spine  surgery     Neither  patient  had  been  expected  to  survive,  and  the 
anesthesiologist  was   also  unable  to  intubate  either  patient    Our  model  resulted  in 
105  of  107  patients  intubated  successfully.    The  3'^  failure  rale  is  well  within 
reported  rates  for  oui-of-OR  intubations    Thus,  the  two  level  response  model  is  safe, 
yields  acceptable  outcomes,  and  allows  a  physician  to  be  present  for  the  non-arrest 
patients  who  often  arc  unsublc  and  have  complicating  factors    Our  model  was  also 
cost  effecuve  in  that  it  has  resulted  in  an  estimated  savings  of  $150,000  to  the 
Medical  Center  since  anesthesia  personnel  are  not  required  lo  be  in  the  Medical 
Center  24  hours  a  day 
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A  PENNY  SAVED?  ... 
PEAK  FLOW  VS  SPIROMETRY  FOR  PRE-OP  ASSESSME^r^ 

Calhennc  Foss.  BS.  RRT.  RPFT,  Mercedes  True.  BS,  RRT.  RPFT,  Fernando  Martinez. 
MD  Pulmonan  Diagnosdc  Services,  Department  of  Internal  Medicine,  University  of 
Michigan  Medical  Center.  Ann  Arbor,  MI 

Backgroond:   Peak  flow  instruments  are  valuable  tools  to  monitor  icnown  asthmatics.  In 
1994,  Dr.  Badgctt  published  an  article  m  Chest,  proposing  that  peak  flow  meters  could  be 
utilized  along  wiih  patient  history  and  exam  to  diagnose  any  degree  of  COPD  This  article 
was  acced  upon  by  general  practice  intcnusts  who  began  perfonmng  peak  flow  testing  in 
pre-op  paoent  assessments  to  rule  out  pulmonary  disease,  using  a  cut-off  of  <  250  L/min 
Only  if  patients  fell  below  the  cut-off.  were  they  sent  lo  the  pulmonary  lab  for  spirometry 
tesung   The  clinic  uulized  medical  assistants  to  lest  the  pauents  peak  flow  rate  usmg  a 
disposable  Assess  Peak  Flow  meter,  changing  mouthpieces  between  paUcnts  The 
Pulmonary  department  had  concerns  about  the  accuracy  of  peak  flow  momtors.  and  Ihe 
uulity  of  using  a  cut-off  of  S  250  L/min,  rather  than  a  percent  of  predicted    There  was 
concern  that  patients  would  be  sent  lo  surgery  without  proper  pulmonary  assessment  and 
needed  treatment  wqih  resulting  increased  morbidity    In  an  effon  to  evaluate  the  situation, 
we  proposed  to  duplicate  the  clinic  peak  flow  lesung  methods  on  all  pauents  coming  to 
the  PFT  lab  along  with  the  paueni's  routine  scheduled  PFTs    The  results  of  the  two  tests 
could  be  compared  and  evaluated    Methods:  Each  patient  arrivmg  in  the  outpaueni  PFT 
lab,  had  peak  flow  lesUng  performed,  after  instruction  and  demonstrauon,  with  a 
mimmum  of  three  trials,  pnor  to  rouUne  PFT's.  Assess  Peak  Flow  momtors  were  used, 
with  the  mouthpiece  changed  between  each  pauenL  The  PFT's  were  interpreted,  then  the 
peak  flow  efforts  evaluated  in  comparison  to  the  PFT  results    209  patients  were  tested. 
109  Females  and  100  Males.  Mean  age  of  52  2.  range  17  lo  81     Results    53  pauents  had 
peak  flow  readings  of  S  250  IVtmn.  28  had  an  interprcicd  PFT  of  severe  obsirucuve 
pulmonary  disease.  14  had  moderate  obscmciion.  3  had  rmld  obstruction.  2  had  severe 
restncLion  and  6  had  moderate  restnuuon     1 16  patients  had  peak  flow  results  between 
250  and  600L/rmn    Of  those  patients,  12  had  PFT  inicrpretalions  of  severe  obstrucUve 
pulmonary  disease.  19  had  moderate  obstrucoon,  36  had  mild  obstruclion.  2  had  severe 
restnclion.  6  had  moderate  restncuon.  and  8  had  mild  'cstncuon.  one  had  an  upper 
airway  obstiucuon  and  27  had  normal  PFT's    The  remainder  of  the  study  patients  had 
peak  flow  readings  between  600  and  900  Unan.  In  this  cairgory,  3  had  moderate 
obstruction.  18  had  mild  restncuon,  4  had  mild  restnction,  and  I  3  were  normal.  Of  note 
there  were  8  cases  of  severely  impaired  DLCO  readings  in  the  pauents  with  peak  flows  > 
250  L/rmn    CodcIusiod  Peak  Flow  monitors  do  not  have  the  specificity  to  pick  up  all 
patients  at  risk  of  pulmonary  complications  for  pre-cp  assessment    Although  all  the 
pauents  that  had  peak  flow  readings  <.  250  L/min  had  pulmonary  disease.  1 1 7  pauents 
with  demonstrated  pulmonary  disease  by  rouUne  PFT's  had  peak  flow  readings  >  250 
L/min    Although  money  may  be  saved  by  performing  peak  flow  rather  than  spirometry 
for  prc-op  assessment,  the  pauent  may  lose  in  the  long  run  if  complications  occur. 
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A  NOVEL  METHOD  FOR  TRACKING  AND  ANALYZING  VENTILATOR  PATIENT 
nnMnr.FMFT-n/  rv  a  vfntti  ator  management  team.  John  Embcreer  BS 
RRT  Sleie  Connel  BA  RRT,  Heiben  Palnck  MD   Depanmenl  of  Pulmonary  Care, 
rhomas  Jefferson  Unner5it>  Hospital  Inc  .  Philadelphia.  PA 

INTRODUCTION    Analyiing  respirator,  care  ventilator  workload  and  setung  up 
'cnulator  educational  strategies  requires  data.  Traditionally,  the  number  of  ventilator 
latients.  ventilator  days  and  the  average  ventilator  length  of  stay  ( ALOS\ )  have  been 
examined  as  a  hospital  wide  number    These  would  be  representauve  if  \entilalor  patients 
vcre  homogeneous  hospital  wide    Our  Ventilator  Management  t  VcnLMan)  Team  analyzes 
daiU  data  on  all  venulator  pauents  with  bedside  computers  and  educates  about  ventilator 
management  tOTOTHESlS    We  wanted  to  anal\:2e  the  homogeneity  of  intensive  care 
unit  \cntilator  patients  with  a  ventilator  patient  tracking  system  t  VentMani    METHODS 
The  number  of  adult  ventilator  patients  and  ALOSv  for  adult  ICU's  were  examined  over  a 
SIX  niomh  penod  lJul%  -  Dec96)  from  the  VentMan  database   Data  was  sorted  by  ICU 
Medical  Respiratoo  (MRICU),  Surgical  (SICU).  Neurosenson  (NICU).  and  Cardiac  Care 
CCU)    Four  ventilator  length  of  slay  groups  lLOS\)  were  identified    «  4  days.  4  to  13 
days.  14to24da«.  and>  25da>s    The  data  was  also  sorted  by  percent  of  pauents  (within 
each  ICU)  in  each  of  the  four  LOSv  groups    RESULTS 

Inlensive  Care  Unit  Data  from  Jul96  -  Dec96  (%  indicates  percentage  within  each  ICU) 

MRJCU 

SICU 

NICU 

CCU 

Toul 

124 

138 

177 

240 

679 

ALOS».da\s 

1326 

7  34 

8  70 

3  97 

758 

%  with  LOSv  <  4 

28% 

59% 

53% 

72% 

56% 

%  with  LOSv  4  to  13 

49% 

29% 

25% 

23% 

30% 

%  with  LOSv  14  10  24 

11% 

4% 

12% 

3% 

7°-i 

%  with  LOSv  >  25 

12% 

8% 

10% 

2% 

7% 

CONCLUSIONS:  A  wide  range  of  ALOSv  between  ICU's  (3  97  to  13  26  days)  is 
demonstrated  which  represents  \aned  ventilator  pauent  populauons  separated  by  ICU 
wide  ALOSv  range  between  ICU's  is  due  to  varied  numbers  of  long  LOSv  (i  e  >  14  day 
versus  short  LOSv  (i  c  <  14  days)    Analysis  of  the  data  helps  our  instiniuon  focus 
educauon  about  'quick  exiubation'  pauents  for  certain  ICU's  and  weaning  the  'difficult 
wean'  pauents  for  other  ICU's    A  single  hospital  wide  ALOS\  lalue  or  Ircnd  is  not  a  g 
representauon  of  venulator  pauents  since  Uiere  is  not  homogeneity  between  ICU's    Tre 
on  specific  populauons  within  ICU's  are  necessary  to  accurately  analyze  venulator  pau 
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E-Cyiinder  Key  Ring 

Soft  vinyl:  white  face/green  back 

ITEM  AM14— $1;  $1.50  nonmembers 


Texas  customers  only,  please  add  8  25%  sales  lax 

(including  shipping  charges)  Texas  customers  that  are  exempt 

from  sales  tax  must  supply  an  exemption  certificate. 


Tuesday,  December  9.  1 2:45-2:40  pm  (Rooms  12-14) 


The  Economic  Impact  of  a  Respirator)'  Care  Consult  nrogram 

.I.Stfsril...MS.RRT.F.Arringlon.HA.KHr.M.Santoro.MBA.RRT. 
r).Shiilkin..M.D-,J.HanM'n-Fljvthen.\l.D..D.Riil>.DS.RRT. 
L>nda(;radwell.MS.KRT,H.P.iIcvikj.M.U. 
Lini\cr3ity  of  Penn*i>l\  jnia  Medical  Ccnlcr.Phila., Pa. 

INTRODUCTIOiN:  A  rcspirainry  con-.ult  system  uas  implemented  in  response  to 
inappropriate  ordering  of  respiralor>  care  in  non-ICU  sertings.   Inappropriate  therapies 
eonsislenllv  were  maintained  at  a  30%  rale  for  the  past  four  vean*.  We  hnve  prcviousl) 
reported  l!ic  success  of  ihis  program.  Ilie  Iiffecl  of  A  Consult  ??ervice  on  Inapprupriiilc 
Therapies    I'he  Respiratory  Consult  Service  evaluates  patients  and  recommends  llierapy 
or  disconiinuaiion  of  therapy  based  on  guidelines.  These  guidelines  were  Ibmiijlaied 
by  a  mulli-  disciplinary  commillec  and  approved  by  the  Ntedical  Board  of  the  hospital 
A  respiratory  consult  is  triggered  when  a  new  order  is  generated  by  a  physician  nr  if  the 
physician  requests  a  respiratory  care  consult.  METHODS:  A  sludj  was  conducted 
evaluating  197  consultations  after  a  physician  ordered  respiratory  therapy.  In  firiy-cighl 
(58)  of  the  197  orders,  the  consult  therapist  recommended  additional  therapy  In 
scvenly-eighr  (78)  ofthe  197  orders,  the  consult  therapist  recommended  lo  discontinue 
ordered  therapy  and  in  sixty -one  (61)  ofthe  remaining  orders,  the  consult  ihcrapist 
recommended  to  modify  the  physician's  order  Therapy  volume  saved  was  calculated 
based  upon  the  average  patient  receiving  three  days  of  therapy    Chest  Physical 
Therapy  volume  was  calculated  based  upon  a  patient  receiving  4  treatments  per  day 
(QID)  for  a  total  of  12  tx's  per  patient  (20  niin  of  labor)    Hand  Held  Nebuli/er  (IIIIN) 
averaged  6  tx  s  per  day  (04)  for  a  total  of  18  treatments  per  patient  ( 15  min   labor) 
Metered  Dose  Inliiiier(MOI)  is  equivalent  to  10  min.  of  labor  and  was  recommended 
Q4  ( 1 8  treatments  per  sTa>  ).  y6  ( 1 2  irealments)  or  self-administertd  which  equaled  30 
mm  of  training  and  scornig  one  time   RFSLJLTS:  In  the  5S  orders  adding  therapy,  the 
consult  service  added  94  5  hrs  of  labor  to  deliver  402  MDI  l\.'s.  instruct  28  patients  to 
self-administer  MDI's  and  54  HHN  treatments.  78  orders  reviewed  by  the  respiratory 
consult  service  tecommcnded  to  discontinue  therapy.  This  resulted  in  the  elimination  of 
1,122  treattnenis  (  564  CPTix.'sand  558  f!HN  Lx's)  which  corresponds  lo  327,5  hours 
of  labor.  I"he  remaining  61  ofthe  !'>7  orders  recommended  to  convert  HHN  therapy 
(1.098  tx  's  requiring  274  5  hrs.  of  labor)  to  MDI  therapy  (1,098  tx.'s  requiring  183 
hrs.  of  labor).  ITiis  modillcation  of  physician  orders  saved  91.5  hrs.  of  labor  The 
consult  service  used  one  hour  of  labor  for  each  ofthe  197  tonsullations  resulting  in  a 
total  of  197  lirs.Net  savings  arc  calculated  below. 

Lahnr  .AnalvsisiSavinns  ironi  Consult  -  419  hrs  (327,5  hrs  from  elimination  of 
thcrapy.yi  5  hrs.  IIMN  to  MDI  conversion-Expense  from  Consult  -  291  5  hrs 
(94  5  hr  from  added  therapy,  197  hrs  performing  consults) 

Net  Ubor  Savings-  127.5  hrs.  ($2,550  in  salary)  CONCLUSION:  1  he  Respiralory 
Care  Consult  service  saved  127  5  hrs  of  labor    Wuhoul  the  consult  service  510.5  hrs 
of  labor  would  have  been  added  to  the  volume  of  the  department  The  service  has  not 
added  additional  expense  to  the  department    In  an  era  of  critical  pathways  and  the  need 
to  eliminate  unnecessary  care,  the  consult  system  ensures  the  delivery  of  appropriate 
care  while  improving  distribution  of  human  resources 
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A  Respiratory  Care  Protocol  Program 
m  a  Teaching  Institution:  A  Nursing  Perspective. 

Greg  Nichols  MSA.  RRT  and  Robert  Messenger  BS  RRT, 

Respiratory  Care  Division  -  Pulmonary  Services  Departrrent,  MetroHeatth 

Medical  Center.  Cleveland.  OH 

Introduction:  In  our  institution,  nurses  have  traditionally  been  the  primary  non- 
ptiysician  assessors  of  the  patient  s  overall  status    With  the  implementation  of  our 
patient  driven  protocols  (PDPs)   Respiratory  Care  now  shared  this  assessment  role  with 
the  additional  latitude  to  start,  stop  and  modify  therapy    We  sought  to  determine  how 
thts  role  change  aftected  nurses  perceptions  of  this  program  and  the  Respiratory  Ca'e 
Practitioners  at  this  large  metropolitan  teaching  institution    Method:    A  13  question 
survey  was  distnbuted  to  the  nurses    The  survey  was  designed  to  gam  msight  on  their 
perceptions  on  how  our  PDP  program  had  impacted  timeliness,  quality  and 
appropriateness  of  the  respiratory  care  rendered,  and  the  professionalism  of  the 
participating  RCPs    Additional  questions  addressed  the  responoenis  demographics 
within  the  institution,  thetr  knowledge  of  our  PDP  program  goats  the  number  of  their 
patients  that  had  been  on  the  PDP  program,  and  if  the  program  should  be  expanded  to 
include  additional  procedures    97  questionnaires  were  sent  to  nurses  on  the  medical 
and  surgical  firms    Results:   58  of  the  97  surveys  were  returned  (59  B%)    30  Medical 
and  28  Surgical  Nurses  responded,  representing  an  even  distribution  of  respondents 
51  7%  and  48  3%  respectively    45  of  the  58  (77  6%)  responding  nurses  felt  they 
understood  the  goals  of  the  program    There  was  no  clear  delineation  of  the  response 
differences  when  anaiyzea  by  dvision  area  (i  e  ,  acute  care.  ICU,  rehabilitation),  shift  or 
length  of  employment  al  the  medcai  center    The  tables  below  delineate  the  responses 


Ta&ie  1 

Sigfificait 
□eciease 

Decrease 

No  Change 

Increase 

Stgnificam 
Increase 

No  Response 

Tirrrehness 

2  (3%) 

4  (7%) 

9(16%) 

31  (53%) 

11(19%) 

1(2%) 

Quairty 

0  (0%) 

2(3%) 

M  (24%) 

29  (50%) 

13(22%) 

0(0%) 

Appfopnateness 

0(0%) 

2l3%t 

6(10%J 

35  (60%) 

15(26%) 

0(0%) 

Professionalism 

0  (0%J 

1  <2%) 

21  (36%) 

26  (45%) 

8(14%) 

2(3%) 

Table  2 

r  =  58 

Yes 

No 

No  Response 

Should  a  PDP  'or  nypenrflalion  be  dewelopea'' 

46  (79%) 

12(21%) 

0(0%) 

Sfiould  a  PDP  fof  pulmorary  hygiene  De  cJe.eiODeo' 

56  (97%) 

2  (3%) 

0(0%) 

Should  3  PDP  fof  tradi  manageme"!  be  deve  oped  -                  49  (83%) 

10(71%) 

0  (0%i 

Conclusion;  The  results  indicate  a  favorable  perception  of  the  program  among  the 
responding  nurses    Greater  than  60%  of  the  respondents  identified  an  improvement  in 
the  respiratory  care  resulting  from  the  program  (Table  1)    Also  the  respondents 
supported  the  specific  concepts  for  further  expansion  of  the  program  (Table  2)    This 
survey  indicates  that  Respiratory  Care  Servces  can  be  expanded  through  PDP 
resulting  in  a  favorable  exceptance  and  support  by  nurses 
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PHYSICIANS'  PERCEPTIONS  OF  A  PROTOCOL  PROGRAM 

Robert  Messenger  BS.  RRI.  Respiraiory  Care  Division  -  Pulmonary  Services 
Department,  fWetroHeaith  Medical  Center,  Cleveland,  OH 

Introduction:  Patient  onven  protocols  (POPs)  have  gained  wide  acceptance  within  the 
Respiratory  Care  profession  however  only  anecdotal  references  can  be  found 
concerning  the  effect  that  these  programs  have  on  physicians  attitudes    We  sought  to 
gain  msight  into  physicians'  perceptions  of  a  bronchodilator  and  oxygen  PDP  program  at 
a  large  metropolitan  teaching  hospital    Method:   A  survey  was  developed  consisting  of 
12  questions  designed  to  determine  physician  perceptions  specifically  related  to  the 
effect  that  the  PDP  program  had  on  the  timeliness  quality  and  appropr  ateness  of  the 
resulting  respiratory  care  and  the  professionalism  ofthe  RCPs  particioalmg  in  tne 
process    Additional  questions  aimed  to  determine  if  the  physicians  fell  that  they 
understood  the  goals  of  the  program  whether  the  PDPs  helped  them  to  manage 
patients  with  respiratory  disorders  and  if  the  program  should  be  expanded   194 
anonymous  questionnaires  were  distnbuted  to  Attending  and  Resident  physicians 
Results:  54  of  the  194  surveys  were  returned  (27  8%)    28  Attending  and  26  Resident 
physicians  responded  representing  a  fairly  even  distribution  of  respondents  at  51  9% 
and  48  ^%  respectively    The  tables  below  identify  the  responses  obtained 


Table  1 

n  =  54 

Signitcant 
Decrease 

Decrease 

No 
Crtange 

Inaease 

Significant 
Increase 

No 
Response 

Timelifiess 

0(0  0%) 

4{7  4%1 

17(31  5%) 

21(38  9%) 

5  (9  3%1 

7.130^) 

Quality 

0  iO  0%,i 

3  (5  6%) 

16  (29  6%) 

24  (44  4%) 

3  (5  6%l 

Sil4  9%) 

AppfODfiateness 

1  1 1  9%) 

2  (3  7%) 

13(24  1%) 

25(46  3%) 

5(9  3%l 

7  113  0%) 

Pfotessionalism 

I  |i  9%1 

1  (1  9%> 

22  (40  7%) 

17(31  5%) 

5  (9  3%) 

7  03  0%;. 

Table? 

n.54 

Yes 

No 

No 
Response 

Do  you  feel  tnai  you  urderstanO  the  goals  of  tie  program'? 

37  [68  5%> 

17(31  5%) 

0  (0  O'/.) 

Does  POP  nelp  you  manage  patients^ 

35  {64  8%  1 

12(22  2%! 

7(13  0%) 

Should  a  PDP  for  fiypennfiaiion  be  developed'' 

29  (53  7%  1 

19(35  2%> 

6111  1%) 

Should  a  PDP  for  pulmonary  fiygiene  oe  developed'' 

43(79  6%) 

6(i;  ■ 

■;■  ':' :  ■■-! 

Should  a  PDP  for  uach  management  be  developed'^ 

43(79  6%) 

6  !&  : 

-   ■''■-.} 

Conclusion  Although  the  response  to  this  survey  was  not  sufficient  to  generalize  the 
findings  to  our  entire  physician  population  the  results  Co  indicate  a  favorable  perception 
of  the  p'ogram  among  the  respondents  Most  of  the  physicians  identified  that  there  was 
an  improvement  in  the  respiratory  care  resulting  from  the  program  (Table  1 )  Also,  the 
majonty  of  physicians  indicated  that  the  program  helped  them  to  manage  their  patients 
and  that  expansion  0I  the  program  would  be  favorable  to  them  (Table  2) 
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EFFECT  OF  A  PROTOCOL  ON  THE  DIRECT  COSTS  OF  PROVIDING 

BRONCHODILATOR  THERAPY 

Robert  Messenger  BS,  RRT.  Daniel  Pavlik  MEd.  RRT 

Respiratory  Care  Division  -  Pulmonary  Services  Department, 

MetroHealih  Medical  Center,  Cleveland.  OH. 

Introduction  One  of  the  potential  beneftls  of  patient  dnven  protocols  is  their  ability  lo  reduce 
cosis  by  eliminating  unnecessary  care    We  sought  to  determine  the  effect  thai  a  bronchodilator 
(BDi  ptolocol  would  have  on  treatment  volurre  and  the  direct  costs  of  providing  BO  therapy 
Method    We  compared  the  numt)er  of  8D  treatrrents  (MDI  &  SVN)  for  the  6  month  penod 
precedng  the  initiation  of  the  protocol  (Jan  -  June  19951  with  the  number  ol  treatments  for  the  6 
months  following  protocol  initiation  (July     Dec  .  '995)     The  following  formula  was  used  to 
correct  for  the  effect  !hat  variations  m  hospilai  census  would  have  on  the  number  ot  treatments 
identified  for  the  penod  following  mplementatjor  of  tne  protocol 

Pf^  proiQCQl  census  x  BD  treatments  post  pfoto^  =  Corredefl  BD  tfealmenis  post  protocol 

Posi  protocol  census 
The  overall  effect  on  costs  was  then  determined  m  two  steps    First  ihe  number  of  treatments  in 
each  penod  were  multiplied  by  itie  difecl  cost  for  BD  treatment  administration  as  identrfted  by  the 
Hospital  Accounting  Department    Nert  the  lotal  number  ol  initial  and  (ollow-up  assessments, 
associated  with  the  implementation  of  the  p'otocols  were  each  muttipiod  by  the  average  RCP 
hourly  wage  and  then  t)y  the  fraction  of  an  hour  assoaaled  with  each  respective  type  of 
assessment    The  assessment  costs  in  the  protocol  period  were  added  to  the  treatment 
administration  direct  costs  and  the  sum  was  then  subttacted  from  the  treatnwnl  direct  cost  m  the 
penod  pnor  10  the  protocol    The  hospital  Accounting  Department  identified  thai  the  cost  per 
treatment  did  not  change  over  Ihe  study  period    IrOirecl  costs  and  direct  cost  assoaaled  with 
staff  training  were  not  included  m  ine  analysis 

Results  Treatments  for  the  pre  and  post  protocol  penods  were  36,539  and  23,229  respectrvely. 
a  difference  of  15.310  treatments    Following  correction  for  census  vanatton,  the  nurriber  o'  BD 
treatments  m  the  protocol  penod  was  24,251    The  difference  t>erween  the  two  penoos  was 
14  288  treatments    2  560  initial  and  1 ,535  foilow-up  assessments  were  perlomied  flunng  the 
protocol  period  with  an  average  direct  cost  of  $7  30  and  S3  48  respectively    Corrected  for 
census  vanalion  the  direct  cost  reduction  was  calculated  as  $67,986  for  the  6  monin  penoa 


6  monins 

Before  P'oioco: 

After  Protocol 

Hospital  cef>su8 

12,85C 

'2  316 

Patients  receiving  BD  trierapy 

1,909 

1  331    n,3901 

TreaiTvents 

38.S39 

23  229  I2'*,25l) 

Therapy  aammsiraiion  costs 

$248  t9i 

$119  595  (St56  176) 

Paiiem  assessTicnt  costs 

0 

524  329 

Total  costs 

S248  191 

5173  624   (S18C2051 

Savings 

1 56':'.  9361 

^/aijes  in  parenthesis  are  corrrae4  '01  vanador  in  ^osDllal  census 
Conclusion    implementation  of  a  patient  dnven  oroncnodiialor  protocol  can  decrease  the  volume 
ot  treatments  and  result  m  cost  savings    Seasonal  variation  and  the  potential  for  drfferences  in 
group  seventy  may  accouni  for  some  of  Ihe  savings  identified  in  this  analysis    Start-up  costs 
associated  wilh  staff  education  and  competency  are  a  required  component  ot  a  protocol 
program,  however  are  considered  as  a  single  major  irveslment  with  minor  maintenance  costs 
Although  this  study  identified  calculated  cost  savings  actual  savings  may  vary  from  the 
calculated  amount  as  staffing  paiiems  and  supply  orders  are  adjusted 
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Tuesday,  December  9.  12:45-2:40  pm  (Rooms  12-14) 


1:TILITV  of  M.GORl THMS  FOR  PI  I.MONARV  Fl  NCTION  [  tSTS  IN 
HOSPITALIZED  PATIFMS  K  Whiig  CPFT.  N  Mangaliiidjn  RRT.  K  Mi:Car)hy  RCPT. 

M  Kawru  MD  Tho  Cleveland  tlmic  Fouiidjlion.  (.  I  eve  land  OH  AAl')^ 

Background:  In  oiu  large  icaching  hospital,  inpjiieni  phvsictaii  orders  arc  entered  rnlu  an 
electronic  Order  Entry  system  (OH)  by  ward  sccreiaries    Since  the  inception  of  this  system  in 
1 996.  a  large  percentage  of  the  orders  requesied  \  la  OE  have  been  lor  'complete  puht:onar\' 
fiinclion  studies'.  We  undertook  prospective  data  colletlion  lo  help  us  understand  this 
phenomenon. 

Method:  During  the  collection  periud  1'29-91  through  3  13  97.  lor  all  consecutive  in-pancnt 
requests  for  pulmonary  funciion.  we  prospecin  cly  colletlcd  llic  tollowing  informauon  on  each 
request  physician  order  Us  untteii).  tlie  order  chosen  by  the  ward  secretaries  from  the  OF.  list. 
diai;nosis(es),  pending  surgery  and  iile  ol  pending  surgery    We  examined  the  orders  as  written 
lo  determine  if  the  order  was  specific  {e  g  spirometry  and  dillusing  capacity  j  or  vague  (eg 
PFTs}  We  compared  the  physician  order  witli  the  order  entry  request    Wlien  a  vague  w  rillen 
order  was  presenl.  the  technicians  e\am:ncd  the  patienl ^  medical  record  lo  determine  what 
tcsl('>)  were  medically  indicated 

Results:  Fifty  requests  for  pulmonary  function  tests  were  received.    Of  these.  22  (44%)  weie 
completely  vague  (eg  PFTs)  and  another  9(18'^o)  were  at  least  partially  vague  (eg  PKIs  with 
DLCO)    The  reniatnder  of  ihe  physician  orders  specified  llic  lesl  suniciently  Thirty  (9711,) 
panially  or  completely  vague  orders  were  entered  into  OE  as  "complete  pulmonary  function 
studies"  3  icrm  defined  by  ihe  system  as  spirometry,  lung  volumes  by  hcluim  dilution  and 
diffusmg  capacity  (DI.CO) 

In  IS  cases  (S2"o)  where  the  orders  were  completely  vague,  spirometry  was  the  only 
pulmonary  t'unciion  test  deemed  to  be  medically  necessary    Of  the  remainder  of  the  cases  in 
which  the  written  order  was  completely  vague,  the  tests  deemed  medically  necessary  were 
spirometry,  lung  volumes  and  DI  CO  in  two  cases  ( 1 1  %),  spirometry  wuh  DLCO  ui  one  case 
(6'^)  and  spirometry,  DLCO  and  anerial  bloott  gas.  one  case  (6*/,).  In  the  nine  cases  where  the 
orders  were  paiHally  vague,  spiromelo  and  DLCO  were  deemed  necessary  in  all  cases 
(100%). 

Conclusions:  I  -  Physician  orders  lor  inpatient  pulmonary  funelion  testing  are  often  completely 
or  partially  \ague    2  Ward  secretaries  at  our  institution  ronlinely  translate  vague  written 
orders  into  electronic  orders  for  complete  pulmonary  funclinn  tests    3  When  pre-defined 
appinprialeness  cnlena  arc  used  lo  detennmc  what  test  is  necessary,  more  expedient,  less 
costly  testing  IS  the  rcsuh  m  the  majority  of  cases. 

Discussion:  In  teaching  hospitals,  there  is  a  high  turnover  of  resident  physicians  and  vague 
orders  are  common    Ihe  use  ofpic-determined  algornhms  b\  the  P^ilmonary  Lab  technologists 
lo  dciermine  the  tesl(s)  lo  be  performed  may  he  an  alternative  to  the  current  system 
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A  METHOD  FOR  EVALUATING  RESPIRATORY  THERAPISTS'  CARE  PLANS 
FOR  A  RESPIRATORY  THERAPY  CONSULT  SERVICE.  I.ucv  Kester  MBA.  RRI. 
James  k    Stoller.  MD.  Cleveland  Clinic  Foundation  Cleveland.  Ohio 
BACKGROLNO:  line  Respirator\  Therap\  Consult  Ser^/ice  (RTCS)  was  initialed  in  1^92 
and  has  been  mandated  to  direct  the  respiratory  care  provided  to  most  adult  non-ICU 
inpatients  at  Ihe  Cleveland  Clinic  Foundation  since  December,  1994    A  respiratory  therapy 
consult  is  generated  when  a  physician  writes  an  order  for  a  consult  or  when  specific  orders  are 
wnllen  for  respiratory  therapy  treatments.  In  performing  a  consult,  a  therapist  evaUiator  sees 
the  patient,  conducts  an  assessment  using  specific  indications  and  then,  following  associated 
algorithms,  writes  a  care  plan    lo  help  assure  that  the  care  plans  being  written  b\  the 
Respiratory  Therapist  evaluaior^  are  appropriate,  we  initialed  an  audit  strategy  in  March. 
1^96.  as  described  below    METHOD:  Two  care  plans  per  week  are  audited  by  oitr 
educationcoordinator  (L  K.).  who  sees  the  patient  within  24  hours  following  the  evaluation 
b>  the  therapist,  conducts  an  assessment,  while  blind  to  the  other  therapist's  care  plan,  and 
writes  a  care  plan  based  only  on  clinical  informalion  available  at  the  time  of  the  therapists 
evaluation.  The  auditors  care  plan  is  then  compared  wilh  the  tlierapist  evalualors  plan  for 
agreement  or  disagreement  on  each  of  the  8  assessment  categories  as  well  as  each  of  the  6  cart 
plan  items    Feedback  is  provided  to  the  therapist  evaluator  on  a  simple  form  that 
summarizes  "o  agreement  between  the  auditor  and  the  evaluator  on  ratings  tor  each  of  8 
assessment  items  and  "a  agreement  on  6  treatment  modalities    Audit  results  are  presented  for 
the  24  patients  sampled  each  quarter.   RESULTS:   Table  I  presents  Ihe  results  of  the  tlrsl  9 
months'  experience  rating  *'o  agreement  on  assessment  ratings  and  respiratory  care  modalities 
and  mean  workload  lor  the  quarter,  summarized  by  work  units  ( WLI's.  where  1  WU  equals  1 
min  1,  As  shown,  the  "o  agreement  on  assessment  items  and  respiratory  care  modalities  are 
consistently  hich  across  i-iuaners.  with  greater  agreement  on  respiratory  care  modalities  than 
assessment  items    Variation  in  workload  WL's  did  not  even  a  consistent  elTect  on  "r, 
agreement,  suggesting  that  agreement  with  a  "gold  st.mdard  '  care  plan  was  unatlectcd  b>  the 
wori;load 


Quarter 

"o  Agreement  on 
Triflfie  Score  Items 

%  Agreement  an 
Treatment  Modalities 

Average 
Work  Load  (WLii) 

1 

84  ^0 

•);6"o 

2*^8.7 

-. 

81  :-°o 

'3J0"o 

:77ll 

:• 

86  7"  „ 

'>6.^»o 

280: 

Care  plan  scores  appear  to  be  improving  over  time    The  slightly  lower  assessment  scores 
could  be  anributed  to  a  change  in  patient  status  during  the  time  elapsed  between  the 
therapist's  evaluation  and  the  auditor's  evaluation,  and  also  lo  a  degree  of  subjectivity  in 
some  of  (he  assessment  categorics- 
CONCLUSIONS: 

1  Implementina  an  audit  process  is  an  important  step  to  assure  quality  and  consistent  intcr- 
therapist  performance  in  a  RTCS. 

2  Preliminary  data  from  the  first  9  months  of  audits  suggest  high  percent  agreement 
between  auditor  and  therapists  regarding  use  of  respiratory  care  modalities  and  assessment 
ratings, 

3  Though  longer  term  data  are  needed,  this  preliminary  study  did  not  suggest  that 
workload  variation  within  the  range  observed  exerted  an  effect  on  correct  implementation 
of  respiratorv  care  protocols." 
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THE  EFFECT  OF  PROTOCOLS  ON  RESPIRATORY  CARE  PRACTITIONERS 
SELF  PERCEPTIONS;  EXPERIENCE  IN  A  LARGE  TEACHING  HOSPITAL 

Penelope  G  Valenhk  BA  RRT.  RPFT.  and  Robert  W  Messenger  BS.  RRT 

Respiratory  Care  Division  -  Pulmonary  Services  Department, 

MelroHealth  Medical  Center,  Cleveland.  OH 

Introduction:   Our  Department  developed  and  implemerited  respiratory  care  protocols 
allov^mg  the  Respiratory  Care  Practitioners  (RCPs)  to  assess,  modify,  or  stop  therapy 
We  sought  to  determine  how  this  expanded  role  was  perceived  by  the  RCP  m  our 
Department     Method    A  twelve  question  survey  was  developed  and  distributed  to  our 
RCPs    The  survey  was  designed  to  determine  how  the  RCPs  feit  the  protocols  effected 
the  care  given  to  patients  and  how  RCPs  perceive  their  role  change    Fifty-seven 
surveys  were  distnbuted  to  our  RCPs    Results    Twenty-six  of  the  fifty-seven  surveys 
sent  were  completed  and  anonymously  returned  (46%)  Twenty  of  the  respondents 
(77%)  have  been  RCPs  for  six  years  or  more    Six  respondents  (23%)  have  been  RCPs 
for  less  than  six  years    The  tables  below  delineate  the  responses 


Woiiiload 

Significant 
Decrease 

Decrease 

No  Change 

Increase 

Significant 
Increase 

2  (8°/o) 

RCP  >e  yrs 

1  (4%) 

4  115%) 

5|19",41 

8  (30"o) 

2  (8%) 

Quality  of  Work 

Significant 
Decrease 

Decrease 

No  Cfiange 

Increase 

Significant 
Increase 

RCP  *e  yrs 

0  (0°..) 

0  (0%) 

0  |0%1 

2  18%) 

4(15%) 

RCP  >6  yrs 

0  (0%) 

0  (0%0 

3(12%) 

13(50%) 

4(15%) 

Appropriateness 

Significant 
Decrease 

Decrease 

No  Change 

Increase 

Significant 
Increase 

RCP  <6  yrs 

0  (0%) 

0  (0%) 

0  (0%) 

5  (19%) 

1  (4%) 

RCP  >6  yrs 

0  (0%1 

0  (0%) 

1  (4%) 

12(46%) 

7  (27%) 

Professional 
image 

Significant 
Decrease 

Decrease 

No  Change 

Increase 

Significant 
Increase 

RCP  <6yrs 

0  {0%) 

0  (0%) 

0  (0%) 

4(15%) 

RCP  >6  yrs 

0  tO%) 

0  (0%) 

2  (8%) 

15(57%) 

3(12%) 

Professional 

Significant 
Decrease 

Decrease 

No  Change 

Increase 

Significant 
Increase 

RCP -^6  yrs 
RCP  >6  yrs 

0  (0'.) 
0  10',} 

0  (O'i! 
0  IO°i] 

1  (4'A] 
1  (4%) 

4(15%) 
15(57%) 

1  (4%) 
4  (15%) 

Conclusion:  Although  some  RCPs  thought  the  y»orl<loacl  was  increased,  the  results  ol 
this  survey  show  an  overall  favorable  perception  of  the  use  of  respiratory  care  protocols 
and  an  enhanced  sense  of  professionalism 
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TIME  TO  FIRST  NEB 


IMPACT    OF    -RESPIRATORY    THERAPIST-DRIVEN"    ACUTE    ASTHMA 

GUIDELINES  IN  A  PEDIATRIC  EMERGENO  DEPARTMENT-A  PRELIMINARY 

REPORT.  Scon  PettimchL  BA.  RRT.  Ste%e  Smith,  RRT,  Ros  Kuiick.  MD.  MS  Uma  Kotagal. 

MBBS,  MSc  BackgnMiod:  As  pan  of  a  mullidisciplioar.  team,  respiratory  therapists  (RT).  who 

arc  decentralized  to  the  Emergency  Department  (ED),  assisted  in  de\elopuig  acute  asthma 

guidelines    The  guidelines  included  in  asthma  intake  form  to  gather  comprehensive  history,  a 

clinical  pathway  and  an  asthma  flow  chart  These  guidclmes  empowered  the  RT  to  perform  inilial 

respiratory  assessment  and  vital  sigtis 

to    admmister    the    1st    nebulized  studv  amoum 

ireatineni  (NEB),  and  to  facilitate 

eailv       steroids        Method:       The 

guidelines  v>  ere  c\  alualcd 

prospectiveh  on  41)0  patients  (oul  of 

l-MXI  poieniialh  eligible)  from  9/96  - 

1/97      The  siudv    group  (SG)  was 

compared  to  a  historical  control  group 

(HCtor563  palienls  treated  m  the  ED 

irom  3/95-6/^5    Resullit:  The  asthma 

flow  chart  allowed  us  lo  estimate 

severity  ui  the  SG  (Table  I )    Time  lo 

the  1st  NEB  was  decreased  in  the  SG 

(Table  2,  p=  (XII)  A  higher  proporUon 

of  the  SG  received  steroids  (Table  3. 

p=  001)    Admission  rate  was  'Sl'^'o  in 

the  SG  compared  lo  M^  in  the  HC 

(p=  U46)      Ho\\e\er.  the  Admission 

rale  for  all  1400  patients  seen  dunng 

the      study       period      \\as      25% 

Eiperieoce:       Based      on      lliese 

preliminary      results,      greater      RT 

autonomy  in  the  management  of  acute 

asthma  may  facilitate  imp^o^ed  care 

We  will  continue  lo  assess  the  impaci 

of  this  program     Cooclusion:  "RT- 

dri\ci)"     acute     asthma     guidelines 

resulted      in      sigiuTicanl      pnDcess 

improvements,  decrease  time  lo  1st 

NEB  and  increase  steroid  use    We 

suspect  the  increased  Admission  rate 

in  the  SG  reflects  the  fact  that  12% 

had  moderate  to  severe  exacerbations 

However,    final    assessment    of    die 

impaci  on  Admission  rate  will  require 

further  analysis 
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Tuesday,  December  9, 12:45-2:40  pm  (Rooms  12-14) 


THE  EFFECT  OF  A  THERAPIST  DRIVEN  WEANING  PROTOCOL  ON  THE 

DURATION  OF  MECHANICAL  VENTILATION  IN 

POST  CARDIAC  SURGICAL  PATIENTS 


Grei-orv  Webby.  RRT.  Moms  Brown.  MD.  Linda  K  Zimcoslcy.  RRT.  Detroit  Medical 
Ccatci-Sinai  Hospiul.  Detroit.  .Michigan 


INTRODUCTION  Traditionally,  cardiac  surgical  patienb  remained  innjbaled  and 
mechanically  ventilated  for  up  lo  24  hours  postoperatively  However,  there  is  mcreastng 
data  to  suggest  that,  with  the  u&e  of  a  therapist  dnven  weaning  protocol,  mmbation  and 
mechanical  venulation  tune  can  be  significantly  decreased  This  study  was  undertaken  as  a 
quality  improvement  cfTorl  as  pari  of  a  cnlical  pathway  lo  reduce  the  duration  of  intubalioo. 
mechanical  ventilation,  ICU  length  of  stay  (LOS)  and  cost,  following  cardiac  surgery  by 
using  a  therapist  driyen  weaning  protocol  METHODS  AND  .MATERIALS  All  patients 
who  underwent  coronary  artery  bypais  grafhng{CABG)  between  October.  IW4  and 
September.  I'JOo.  were  reviewed  This  study  was  restricted  to  the  uncomplicated  post- 
cardiac  surgical  patient  This  was  defined  as  patients   I )  with  no  histor>  of  insulin 
dependent  diabetes  mellitus.  2)  less  than  70  years  old.  .3 )  undergoing  initial  CABG.  4)  with 
no  significant  left  ventricular  failure,  and  5  1  with  no  history  of  failed  percutaneous 
transluminal  coronary  angioplasty  The  evaluation  included  patient  demographics,  duration 
of  intubanon  and  mechamcal  ventilation.  compLcalion  rate  and  overall  LOS  m  the  Surgical 
Intensive  Care  Unit(SICL'l  .Ml  patients  had  the  medical  staff  approved  therapist  dnven 
protocol  utilized  for  weaning  patients  from  mechamcal  ventilation  RESULTS  A  total  of 
1 19  patients  met  the  inclusion  cntena  during  the  two  year  study  period  There  were  71 
males  and  48  females  Ages  ranged  from  35-69  years  old  (mean  fiS  years!  Implementation 
of  the  therapist  dnven  weaning  piotocol  resulted  m  a  median  intlibalion  time  of  eight  hours 
(range  I  5-27  hours)  post  arrival  mto  the  SICU.  or  a  b?*!*  reduction  m  the  duration  of 
mechanical  ventilation  During  tlic  study  period,  there  was  no  increase  in  complication  rale. 
as  defined  by  cither  a  readmission  to  the  SICU.  or  reinmbalion  Patient  LOS  m  the  SICU 
fell  an  average  of  one  day.  facihtating  an  earlier  transfer  to  the  stepdown  umt  and 
progression  to  cardiac  rehabilitation  In  addition.  ICU  costs  were  reduced  durmg  the  study 
penod  CONCLUSIONS  The  implemenunon  of  a  therapist  dnven  weaning  protocol  is  an 
effective  means  to  decrease  intubation  and  mechanical  ventilation  time.  LOS  and  cost  m  the 
SICU.  without  mcreasmg  complications  The  weaiung  protocol  is  an  integral  part  of  a 
critical  pathway  for  patients  undergoing  C.\BG  surgery' 
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THE  IMPACT  OF  AN  ARTERIAL  BLOOD  GAS  ALGORITHM 
ON  ORDERING  PRACTICES  IN  A  MEDICAL  ICU.  Dnuplas  K  Orens. 
MBA.RRT  Pat  Perez-Trcpechio.  BS.RRT  James  K  StoIIer,  MD.  Cleveland  Climc 
Foundation.  Cleveland,  OH 

BACKGROUND:  Previous  studies  have  suggested  thai  adherence  to  an  arterial 
blood  gas  algonlhm  can  lessen  the  frequency  of  inappropnateK  drawn  artcnal  blood 
gases  in  a  Surgical  Intensive  Care  Unit    As  pan  of  our  ongoing  assessment  of  the 
impact  of  respiratory  care  protocols,  we  conducted  a  controlled  study  to  examine 
whether  an  algorithm  for  aitcnal  blood  gas  samplmg  lessened  the  volume  and 
associated  costs  of  artcnal  blood  gases    METHODS;  The  arterial  blood  gas 
algonthm  was  developed  bv  members  of  the  Section  of  Respiratory  Therapy  in 
accordance  with  releyanl  AARC  Clinical  Practice  Guideline's    Overall,  the  algonthm 
suggested  samplmg  an  artcnal  blood  gas  under  specific  conditions,  e  g  hemodynamic 
mslability,  prc-and  post-extubation,  dunng  acuve  weamng  from  mechanical 
venulation,  mcreasmg  FI02  requirements  Using  a  management  information  system  to 
tally  the  nijmber  of  artenal  blood  gas  samples  and  a  cost  accountmg  system 
(Transition  Svstcms,  Boston,  MA)  that  allo%ved  for  vanabic  and  fixed  costs 
associated  with  artcnal  sampling  to  be  calculated,  we  compared  the  voluine  and  cost 
of  arterial  blood  gas  sampling  m  t\yo  similar  penods,  both  before  (8/95  -  3/96)  and 
then  again  after  (8/96  -  3/97)  m-.plcmcntmg  the  algonthm    Pnor  to  implememmg  the 
algonthm.  artcnal  blood  gases  could  be  obtained  on  request  by  physicians,  nurses  or 
respiratory  therapists    In  implementing  the  algonlhm.  respiratory  care  practitioners 
m  the  ICU  were  specifically  trained  and  the  algonthm  was  made  available  to  other 
health  care  providers    RESULTS:  Dunng  the  8  month  control  penod  (before 
algonthm  implementation),  53 1  patients  accounted  for  2,334  vcnulator-<iays  m  the 
12-bed  Medical  ICU    Dunng  this  penod,  1 1,435  artcnal  blood  gas  samples  were 
diaw-n  (mean  4  9  artenal  blood  gases  per  venulator-day)    For  the  8  month  period 
after  implementing  the  ancnal  blood  gas  algonlhm  (8/96  -  3/97).  462  patients 
accounted  for  2665  ventilator-days  and  the  number  of  artenal  blood  gas  samples 
decreased  to  6,620  (mean  2  5  artcnal  blood  gases  per  ventilator-day,  for  a  49% 
reducuon)  The  obsened  decrease  in  the  number  of  artenal  blood  gases  was 
associated  yvith  a  cost  savuigs  of  $62,210    Furthermore,  companson  between  the 
study  and  control  periods  shoyved  no  significant  difference  in  Medical  ICU  mortality 
rales  (24%lsnidv  penod]  vs  23  3%)  or  IC  U  rc-admission  rates  ( 1 3  6%  vs   1 13%) 
CONCLUSIONS:  We  conclude  that  the  availability  of  an  arterial  blood  gas 
sampling  algonthm  can  be  associated  with  significant  decreases  m  the  volume  of 
ancnal  blood  gas  samplmg  and  substantial  cost  sayings  yvilliout  recognizable  adverse 
events    This  reduction  occurred  despite  a  14%  increase  m  the  number  of  venDlator- 
days  dunng  the  compared  time  penods    Implementation  of  an  ancnal  blood  gas 
samplmg  algonthm  appears  lo  be  a  cosl-effective  tool  m  a  Medical  ICU.  extendmg 
preyious  obseryations  from  the  Surgical  ICU  expcnence 
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MEDICAL  HOUSE  STAFF  IMPRESSIONS  REGARDING  THE  IMPACT  OF 
A  RESPIRATORY  THERAPY  CONSLT-T  SERVICE,  Irene  Michnicki  RRT. 
James  K  Stol'.er  MD,  The  Cleveland  Clinic  Foundation,  Cleveland.  Ohio 
Background:  Although  the  Respiratory  Therapy  Consult  Service  (RTCS)  has 
been  shown  to  be  effective  in  enhancing  the  allocation  of  respiratory  care  seryices. 
the  criticism  has  been  lodged  that  allocating  algorithm-based  decision-making  to 
respiratory  care  practitioners  detracts  from  physicians' -in-training  knowledge  of 
respiratory  care.  To  assess  whether  medical  house  staff  regarded  a  well-established 
RTCS  to  be  clinically  and  educationally  helpftil.  we  undertook  a  survey  of  house 
staff  attitudes  regarding  the  impact  of  this  service  on  both  patient  care  and  house 
staff  skill  in  ordering  respiratory  care  Methods;  A  single  page.  6  question 
instniment  was  distributed  at  a  regularly  s  heduled  meeting  of  the  Cleveland  Clinic 
Foundation  medical  house  staff  The  questions  posed  were 
1  Do  you  know  what  the  Respiratory  Therapy  Consult  Service  (RTCS)  is',  2 
Do  you  feel  the  RTCS  is  helpful  or  detrimental  to  the  care  of  your  patients''.  3 
Do  you  feel  it  has  enhanced  or  detracted  from  your  knowledge  of  respiratory  care 
ordering'',  4  Do  you  have  a  Respiratory  Therapy  Consult  handbook''.  5  Have 
you  read  if,  6  Have  you  found  it  helpful''  Results:  Of  a  total  of  95  available 
members  of  the  medical  house  staff.  52  attended  the  meeting  (65%)  and  41 
submitted  responses  (66%  of  attendees)  Of  the  41  respondents,  95%  were  aware 
of  the  RTCS    Similarly,  97%  regarded  the  RTCS  as  being  helpfiil  lo  the  care  of 
their  patients    Of  34  respondents.  56%  felt  that  the  RTCS  enhanced  the  house 
stafTs  knowledge  of  respiratory  care  ordering,  32%  fell  that  the  Consult  Service 
detracted  from  the  house  staff's  knowledge,  and  12%  indicated  that  the  RTCS 
had  neither  effect    Twenty-seven  percent  (11/41)  indicated  that  they  had  an 
RTCS  handbook.  19%  (7/36)  had  read  the  handbook,  and  33%  (5/15)  found  it 
helpftil  Conclusions:  We  conclude  that  the  majority  of  responding  house  staff  at 
the  Cleveland  Clinic  Foundation  were  aware  of  the  Respiratory  Therapy  Consult 
Service,  suggesting  successfijl  institutional  notification  about  the  service  Similarly, 
almost  all  house  staff  regarded  the  Consult  Service  as  being  helplUl  in  caring  for 
their  patients  (97%).  but  only  56%  felt  that  the  Respiratory  Therapy  Consult 
Service  enhanced  the  house  staffs  knowledge  of  respiratory  care  ordering, 
suggesting  some  educational  concern  about  this  service    Further  study 
is  required  to  examine  whether  these  impressions  about  the  impact  of  the 
Respiratory  Therapy  Consult  Service  are  supported  by  direct  measureof  the 
house  staff's  knowledge  of  respiratory  care  ordering 
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ADMINISTRATION  OF  IV  CONSCIOUS  SEDATION  BY  RESPIRATORY  CARE 
PRACTniONERS:  THE  EFFECT  ON  PHYSICIAN  PRACTICE. 
D«Yld  WbMler  flflL  K»n  Hargutt  RRT.  Cathy  M.»nts  RRT.  Rusty  Raid  RRT. 
Th*  Methodist  Hospital,  Houston.  Teias 

Introduction:  Conscious  Sedation  is  utilized  lo  decrease  anxiety,  provide  analgesia, 
produce  amnesia  or  any  combination  o(  Ihese  (or  the  purposes  ot  diagnostic. 
IherapeLtlic.  or  surgical  procedures    Conscious  sedation  is  administered  In  many 
areas  ol  the  hospital  and  has  been  highlighted  by  JCAHO  lo  determine  if  adequate 
policies  and  procedures  exist  lo  insure  patient  safety    Our  hospital  assigned  a  multl 
disciplinary  task  lorce  to  develop  and  Implement  an  institution  wide  Conscious 
Sedation  policy    The  Respiratory  Care  Department  provides  the  bronchoscopy 
senrtces  lor  the  entire  hospital  and  was  Included  on  the  task  torce    A  lonnal  hospital 
level  policy  approved  by  Anesthesia.  Phannacy  and  Therapeutics,  and  Medical  Staff 
Executive  Committee  was  developed    The  policy  designated  that  only  competency 
vended  fIN's  and  Regislered  Respiratory  Therapists  could  administer  conscious 
sedation  utilizing  a  strict  protocol   Metliods  A  sell-study  program  was  developed  and 
Regislered  Therapists  within  the  department  were  competency  venfied  to  administer 
and  monitor  conscious  sedation  during  bronchoscopy  A  post  test  was  administered 
and  a  skills  dieckoH  was  Included  In  the  compelency  vortlteation   E«p«i«ne«:  Pnor 
to  the  development  ot  the  Conscious  Sedation  policy,  administration  ol  conscious 
sedation  dnjgs  was  uncontrolled  and  unmonitored  Over  sedation  results  in  Increased 
patient  nsk  and  necesisitates  reversal  agents  which  result  in  additional  cost  to  the 
hospital/patient  in  regards  lo  dmgs  and  monilortng  time  The  cost  ol  Mazicon  to  the 
department  is  $30  00/dose  As  part  ol  the  Respiratory  Care  Quality  Improvement 
process,  the  administration  ol  conscious  sedation  was  monitored  specifically  looking  at 
reversal  ol  consctous  sedation  as  an  indicator  ot  overdo.so  A  retrospedive  review  ol 
bronchoscopy  records  showed  that  In  the  nine  months  prtor  lo  the  Implemenlalton  ol 
the  poltey,  20%  (121/609)  ol  patients  undergoing  bronchoscopy  had  to  be  reversed. 
Alter  the  implementation  ol  the  policy  and  ngk)  adherence  to  the  unifortn  protocol  by 
the  Respiratory  Therapist  a  decline  in  reversal  rates  was  noted    Inillally,  the  reversal 
rale  fell  to  8%(19  /232)  over  the  lirst  three  months    As  more  Respiratory  Therapist 
were  trained,  the  reversal  rale  fell  to  4%  over  the  next  nine  months  (39/935)  This 
decrease  in  reversals  resulted  in  a  cost  savings  ol  $4400  during  this  pertod 
Concluskms:  Within  our  rnslitulion.  we  have  demonstrated  that  Registered 
Resptralory  Therapists  ,  lollowing  a  carelully  designed  Conscious  Sedation  Protocol, 
can  effectively  administer  IV  conscious  sedation  Our  reversal  rale  lor  excessive 
sedation  during  bronchoscopy  has  decreased  trom  ?<y",  to  4'".    We  conclude  that 
meticulous  monltonng  ol  conscious  sedation  administration  by  a  Registered 
Respiratory  Therapist  has  lavorably  altered  physician  pradice  as  evidenced  by  the 
signilicani  reduction  m  patients  requiring  analgesk:  reversal  This  change  in  physfcian 
practtee  has  resulted  in  a  cosi  savings  lo  the  Respiratory  Care  Oepartment 
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INTERMIT  AEROSOL  TREATMENT  STANDARDlZATrON  AND 
ASSESSMENT  PROGRAM 

Susan  Rmaldo-Gallo.  MEd,  RRT  and  Janice  Thalman.  BS.  RRT     Duke  Umversiiy 
Medical  Cenicr.  Durham.  NC 

Duke  Respiratory  Care  Services  (KCS)  admimsiers  over  102,000  aerosol 
ireaiments  (Txs).  on  Intenncdiaie  Care  annually,    Ordering  siraiegies  for  these 
therapies  were  tradiiionally  physician  discretion.    This  led  to  a  wide  range  of  ordering 
frequencies  and  device  selections.    In  an  effon  to  provide  more  cost -effective  therapy. 
Duke  RCS  established  a  consult  service.    This  service  was  designed  to  have  specially 
trained  RCPs  lo  interact  with  individual  physicians  to  improve  ordering  practices 
However,  busy  physician  schedules,  physician  rmsunderstandmg  of  bronchodilator 
pharmacology  and  RCS  staff  reductions  have  contributed  lo  making  this  system 
inconsistent 

To  provide  a  more  effective  service.  Duke  RCS  in  conjunction  with  Duke 
Hospital  Pulmonary  Division,  Critical  Care  Committee.  Credentialling  Committee  and 
with  the  endorsement  of  the  Pharmacology  and  Therapeutics  Committee  and  chairmen 
from  the  three  major  clinical  departments,  developed  a  standardized  aerosol  therapy 
delivery  practice  that  would  provide  a  control  mechanism  for  more  efficient  resource 
utilization. 

All  bronchodilator  orders  would  now  be  assessed  by  RCPs  and  classified  as 
"Standard*  or  "Acute*.    Ail  standardized  therapy  would  be  delivered  QID  or 
QID'QHS  with  Albuterol  2.5  mg  by  nebulizer  or  2  puffs  by  MDl  and'or  Ipratropium 
.5  mg  bv  nebulizer  or  2  puffs  MDI  and-'or  inhaled  steroids,  per  package  msen  dose. 
Orders  assessed  as  acuic  would  be  consensus  driven  with  the  RCP  and  physician 
constructing  a  care  plan.    The  Hospital  Medical  Records  Comimliee  subsequently 
authorized  a  specially  trained  advanced  RCP  lo  rewrite  physician  orders  in  the  medical 
record     The  physician  would  now  be  nctil'ied  by  sticker  that  the  original  order  was 
changed  to  'standard'  aerosol  therapy.    The  physician  must  co-sign  in  24  hours  and 
could  override  it  at  any  time. 

Aerosol  treatment  orders  were  reviewed  for  3  months  pre  and  post 
implementation  of  this  new  system.    The  number  of  Txs  ordered  but  not  given, 
decreased  by  4,18%  representing  344  Txs  thai  no  longer  required  RCP  lime     More 
imponantly.  the  number  of  orders  requiring  Txs  after  midnight  decreased  substantially 
(.table  below),  resulting  in  a  reduction  of  one  full  time  RCP  from  night  shift 


Monthly  Averages 

No.  Txs  ordered 

%  of  Orders  after  nudnitho 

Pre  Protocol,    AuR  -  Oct 

8478 

50.9 

Post  Protocol,   Nov  -  Jan 

8564 

7.9 

We  conclude  thai  this  new  system  has  resulted  in  more  appropriate  and  cost 
effective  care 
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THERAPIST  DRIVEN  PROTOCOL  (TDP)  LN  A  CHILDREN'S  HOSPITAL:  ENHANCED 
PATIENT  CARE.  RESOURCE  LTILIZATION.  AND  MEDICAL  STAFF  EDUCATION, 
Marc  Lgaderstorf.  RRT.  Dale  Bloomberg.  RRT.  Paincia  Mauro-SchukTafi.  RRT.  Corinne  L 
Leach,  MD.  PhD.  Departments  of  Respiratory  Care  and  Pediauics,  Children's  Hospital  of 
Buffalo.  Stale  University  ol  Buffalo.  Buffalo.  NY 

Background:  TDP's  have  been  developed  in  recent  years  to  opumizc  resource  ulilizauon  in  the 
adult  hospital  selling    We  hypothesized  that  a  respiratory  care  praciiuoner's  (RCP)  expertise 
in  evaluation  aiKl  treatment  of  paticnli  requiring  respiratory  care  could  be  more  effectively 
applied  in  a  tcrtjary  care  pediatric  teaching  hospital 

Methods:  Two  hundred  thuTy  one  pcdiatnc  patients  who  required  respiratory  iniervenuon 
dunng  a  smgle  hospital  stay  were  managed  by  either  a  private  physician  (control  group)  or 
according  to  TDPs  (TDP  group).  A  team  of  RCP's  and  medical  faculty  in  Pediatric  Allergy 
and  Immunology.  Pulmonology.  Umvcrsily  Pediatrics,  and  private  pracUcc  developed  an 
evaluation  fwogram.  This  included  a  format  for  comprehensive  respiratory  assessment  on 
admission  base4  on  history,  physical  exam,  chest  radiographs,  and  laboraucs.  from  which  a 
dcicrmmauon  of  seventy  of  illness  (triage  score)  was  made.  The  uiage  score  was  used  to 
dcicrmine  frequency  of  treatments  which  were  deemed  appropnale  according  lo  algonihms  for 
bronchodilator  aerosol  trcamicnis  and  chest  physicial  therapy    Algonthms  were  derived  for 
bland  aerosol  (teri),  and  croup  therapy  as  well.  Through  this  evaluation  program,  the  RCP 
formally  recommended  a  course  of  ueamienL  llie  resident  also  evaluated  the  patient  according 
to  the  TDP.  and  after  discu-ssion  and  agreement  on  a  trcjtmcnl  plan  with  the  RCP.  wrote 
ordere.  Patients  were  reevaluated  by  the  RCP  at  the  lime  of  each  ucatmem,  and  plans  adjusted 
as  needed.  Patient  days,  number  of  U-eaimcnis,  hours  of  therapy,  seventy  of  illness,  and 
readmissions  \vcre  recorded 

Results:  For  patients  wiLh  reactive  airway  disease  (RAD),  the  TDP  group  (n=38)  showed  a 
29%  decrease  m  oxygen  hours  per  patient,  a  15%  decrease  m  lent  hours,  and  a  35%  decrease  in 
number  of  aerosol  treatments  per  patient  as  compared  with  the  conuol  group  (n=  193). 
Length  of  stay  was  dejircased  14%  in  the  TDP  group,  with  no  increase  in  readmissions. 
Greater  reductions  were  shown  in  patients  with  croup  (control  n=5S;  TDP  n=l6.  Table) 


IL 


Experience:  The  iniiiauon  ol  TDPs  m  a  university  teaching  hospital  presented  unique 
challenges,  in  particular  the  development  of  mutually  acceptable  treatment  plans  by  the 
housesiaff,  pnvaic  physician  and  RCP.  The  overall  professional  intcracuon  between  RCP  and 
physician  expanded    Many  private  physicians  requested  the  evaluation  program  for  their 
patients,  and  it  has  since  expanded  to  include  all  non -intubated  pediatnc  patients  who  require 
respiratory  care    Through  this  TDP  program,  a  standard  for  respiratory  cvaluauon  was 
devcIo[>ed,  from  which  both  physician  and  RCP  draw. 

Conclusion:  TDP  s  appear  to  opumize  rcspiratory  care  resour:e  uulization,  while  enhancing 
patient  care.  A  strong,  coopcrauvc  team  approach  between  RCP  and  physician  is  needed  to 
make  this  system  work. 
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A  RANDOMIZED  CONTROLLED  TRl.AL  OF  RESPIRATORY  THERAPY  CONSULT 
SERVTCE-DIRECTED  vs  PHYSICIAN -DIRECTED  RESPIRATORY  CARE  TO  ADULT 
NON-ICU  INPATIENTS  James  K  Sioller.  M.D  .  Ed  Mascha,  MS.. 
David  Hanc\'.  RRT  and  the  Secuon  of  Respirator.  Therapy.  Dcpaitmenl  of  Pulmonary 
and  CnUcal  Care  Medicine,  Cleveland  Clinic  Foundation,  Cle%eland.  Ohio 
Introduction:  Although  a\ajiable  evidence  suggests  that  tespiraiory  care  (RC)  protocols 
can  enhance  allocaUon  of  RC  scrvnces  while  conserving  costs,  a  randomized  inal  is  needed 
to  address  shortcomings  of  available  srudies  We  therefore  conducted  a  randomized 
controlled  inal  companng  rcspirator>  care  directed  by  a  Respiratory  Therapy  Consult 
Service  (RTCS)  \s  by  managing  phvsiaans  to  adult  non-lCU  inpatients  Methods: 
Eligible  subjects  were  adult  non-lCU  inpatients  whose  physicians  had  prescribed  specific 
respiratory  care  sctmccs  Consecutive  eligible  pauents  (pis)  were  approached  for  consent, 
after  which  a  blocked  randomization  strategy  was  used  to  assign  pis  to  Physician -directed 
RC.  in  which  the  prescnbed  physician  respiratory  care  orders  were  maintained  (n=74).  or 
2  RTCS-directed  respiratory  care,  in  wluch  the  physician's  respiratory  care  orders  were 
pre-empted  by  a  RC  plan  generated  by  the  RTCS  {n-7] )  Specifically,  these  pts  were 
evaluated  by  an  RTCS  therapist  evaluator.  whose  RC  plan  was  based  on  sign-symptom- 
based  algorithms  drafted  to  comply  with  AARC  Clinical  Practice  Guidelines 
Appropriateness  of  respirator*,  care  orders  was  assessed  as  agreement  bct^veen  ihc 
presented  RC  plan  and  an  algonihm-based  "standard  care  plan"  generated  by  an  c.\pcn 
therapist  who  was  blind  to  the  actual  patient's  orders  Results:  The  compared  groups  were 
similar  at  baseline  regarding  demographic  features,  admission  diagnostic  category. 
smoking  status,  and  Triage  Score  (mean  3  8  +  0  -i  (S  D  t  |RTCS]  vs  3  7  j^l  0)  Similarly, 
no  differences  were  observed  between  RTCS-directcd  and  physician-directed  RC  regarding 
hospital  mortaIit\  rate  (5  7%  vs.  5.6%),  hospital  length  of  stay  (7  9  +  9,0  vs,  7  7  +  73 
days),  total  number  of  RC  treatmcnu  delivered  (30  3  +  30  vs  316  +  30.5),  or  days 
requinng  respiratory  cire  (42  +  52  vs  41  +  3  6)  Notably,  using  both  a  stnngcni  (S)  and  a 
liberal  (L)  cntenon  for  agreement.  RTCS-directed  respiratory  care  demonstrated  better 
agreemeni  with  the  "standard  care  plan   (  82  +  l7"'o  |S|  and  86  +16%  p_])  than  did 
physician-directed  RC  (64%  +  21%  [S]  and  72  ji23'^'<.  (L).  p<0  001)  Finally,  the  true  costs 
of  RC  treatments  was  slightly  lower  vMih  RTCS-directed  RC  (mean  $235  70  vs 
$255,70/pi.  p=0  61)  Coocluiions:  We  conclude  1   Compared  to  physician-directed 
respiratory  care,  the  Respiratory  Therapy  Consult  Sen  ice  prescnbed  a  similar  number  and 
duration  of  respiraior>  care  services  at  a  slight  savings  and  without  any  increased  ad\erse 
events  2  Rcspiraion  Therapy  Consult  Service-directed  respirator)-  care  showed  greater 
agreement  with  Clinical  Practice  Guideline-based  algonthms.  suggcsung  decreased 
m]sallocaUonofrespirator>  care  services  3  In  showmg  that  length  of  stay  is  equal 
between  compared  groups  when  similar  baseline  Triage  Scores  are  assured  by 
randomization,  the  current  randomized  tnal  addresses  some  of  the  important 
methodologic  shortcoimngs  of  pnor  obscr\auonaJ  studies 
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Stapp  Lauren 1060.  1073  (3) 

Stegmaier  James 1097 

Stephenson  Carolina  G 1072 

Stewart  T 1085 

Stoller  James  K 1 109.  1 1 10  (2).  1111 

Strizek  Sandra 1085 

Strohl  Kingman 1089 

T 

Taenaka  Nobuyuki 1059 

Takahashi  T 1063 

Takeuchi  Muneyuld 1062 

Tan-Ngo  Cox  Y 1071 

Taschuk  Ray  D 1072 

Tasota  Fred 1063 

Taylor  Jay 1091 

Telci  Lufti 1092 

Templin  R 107 1 

Terry  M 1 100 

Thalman  Janice 1111 

Thomas-Goodfellow  Lynda 1078  (2) 

Thompson  John  E 1 064 

Tobin  MJ 1093,  1094 

Tracy  Michael 1089 

TranP 1069 

Tran  Trish  M 107 1 


Trovillion  Ellen 1058 

True  Mercedes 1 105 

Turley  Mary 1080 

Tweeddale  Martin 1085.  1093 

U 

Urmetz  Kay 1058 

Uzawa  Yoshihiro 1087 

V 

Valentik  Penelope  G 1 109 

Vanasse  Matthew  T 1 07 1 

Vanderwharf  Charlie 1094 

Verdun  AMW 1091 

Vester  Michael 1073 

Vinson  Dennis  L 1099 

Vogt  John  F 1072 

VoFsko  Teresa 1059, 1069 

Votto  John 1080 

W 

Wang  Jia-Homg 1060 

Wang  Peter  B 1099 

Ward  J 1085 

Watanabe  Yasuhiko 1062 

Waugh  John  B 1097 

Waugh  Jonathan  B 1097 

Weathers  P 1085 

Wehby  Gregory IHO 

Wemhoff  Donna  W 1068 

Wheeler  David 1077.  1110 

White  K 1109 

Whyte  V 1 100 

Wilkie  K 1074 

Witte  Madolin 1072 

Wojnar  Margaret 1081 

Y 

Yahagi  Naoki 1062 

Yamaguchi  Yasunari 1087 

Z 

Zimcosky  Linda  K 1 1 10 

Zinis  Tern 1094 
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Congress  Exhibitors 


Exhibitors 

at  the  43rd  International  Respiratory  Congress 
of  the  American  Association  for  Respiratory  Care 

December  (>9,  1997 
New  Orleans,  Louisiana 

Thousands  ot  examples  ot  lespiialory  eare  ec|Liipnienl  and  supplies  are  displayed,  discussed, 

and  demonstrated  in  the  exhibit  booths  at  the  Internatimial  Respiratory  Congress. 

The  AARC  thanks  the  firms  that  support  the  .Association  by  participating. 

(E.xhibilurs  confirmed  by  October  22,  1997  are  listed.) 

Exhibit  Hours 

Saturday,  Deccmlici  6  1 1  AM  to  4  I'M 
.Sunday.  December  7  1 1  AM  to  4  HM 
Monday,  December  8  1 1  AM  to  4  I'M 
Tuesday,  December  9      1  1  am  to  .^  I'M 


Kxhibilor 


Booth 


Exhibitor 


Booth 


A 

Ackrad  Laboratories.  Inc 1  I -"^7 

Advance  Newsmagazines II 34 

AeroCien,  Inc 444 

Air  Products  and  Chemicals.  Inc 862 

AirSep  Corporation 649  &  65 1 

Allegiance  Heallhcare  Corporation 1 105 

Allergy  and  .-Xsthma  Nelvvork/ 

Mothers  ot  .Aslhmalics.  Inc 7.58 

Allied  Healthcare  I'roducls.  Inc 503 

Alpha  1  National  .Association 769 

Amhu.  Inc IIMcV  Hid 

American  Academy  of  Allergy, 

Asthma  and  Immunology I  156 

.American  Biosystems.  Inc 647 

American  College  ol  Chest  Physicians 868 

American  HomePalienI 1037 

.American  Mobile  Therapists 1329 

American  Sleep  Apnea  Association 766 

American  Society  ol  Hlectroneurodiagnostic 

Technologies,  Inc 768 

Aradigm  Corporation 213 

ARC  Medical.  Inc 1 128  &  I  1 30 

Apria  Healthcare 742 


Aristo  Medical  USA 548 

Armstrong  Medical  Industries,  Inc 1060 

Asthma  &  Allergy  Foundation  of  America 765 

Astra  USA,  Inc 433 

Automatic  Liquid  Packaging.  Inc 1249 

AVL  Medical  Insirunienls 845 

B 

B  &  B  Medical  Technologies,  Inc 1056 

Ballard  Medical  Products 1023  &  1025 

Bay  Corporation 1049  &  I05I 

BCI  International 736  &  738 

Bedfoni  Scientific,  USA 124 

Beta  Biomed  Services,  Inc 319 

Bio-Iogie  Systems  Corporation 417 

Bio-Med  Devices,  Inc 812  &  814 

Bird  Products  Corpiiration 829 

Blairex  Laboratories 1019  &  1021 

BI.D  Medical  Products 964 

Boehringer  Ingelheim  Pharmaceulicals.  Inc 1 213 

Branching  Logic  Simulations.  Inc 1309 

Breasy  Medical  Equipment  Ltd 1018 

Bunnell  Incorporated 1 149 

Burdick,  Inc 1 239 
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Congress  Exhibitors 


Exhibitor 


Booth 


Exhibitor 


Booth 


C 

Cadwell  Laboratories.  Inc 446 

California  College  for  Health  Sciences 345 

Cardiopulmonary  Corporation 1 140,  11 42,  1 144 

Cardiopulmonary  Technologies,  Inc 320 

CDX  Corporation 1061 

Ceramatec,  Inc 11!^ 

CHAD  Therapeutics 825 

Chiron  Diagnostics 901 

Clear  Medical  LLC 740 

Clement  Clarke 1 323 

Corometrics  Medical  Systems,  Inc 1 159  &  1 161 

Criticare  Systems,  Inc 1201 

D 

Daedalus  Enterprises 125 

Dale  Medical  Products,  Inc 1020 

Datex-EngstoiTi,  Inc 1 256 

Del  Mar  Avionics 1006  &  1008 

Delniar  Publishers 102 

Dey  Laboratories 957 

DHD  Healthcare 919,  921,  923 

DiaiTietrics  Medical,  Inc 6 1 9  &  62 1 

Drager,  Inc 712,  713,  714,  715,  717,  719 

E 

Epic  Medical  Equipment  Services,  Inc 1022 

F 

F.A.  Davis  Company/Publishers 1055 

Ferraris  Medical,  Inc 418 

Fisher  &  Paykel  Healthcare 912  &  914 

Flotec 312  &  314 

G 

General  Biomedical  Service,  Inc 744 

General  Health  System 867 

General  Physiotherapy 1 120 

Gibeck,  Inc 746,  748,  750 

The  Gideons  International 1311 

Glaxo  Wellcome.  Inc 519 

Grass  Instrument/ 

Division  of  Astro-Med,  Inc 101) 

H 

Hamilton  Medical,  Inc 945 

Hans  Rudolph,  Inc 637 

Harris  Methodist  Health  System 1335 

Healthdyne  Technologies 1 1 23 

HealthEast  Bethesda  Lutheran  Hospital 

&  Rehabilitation  Center 218 

HealthScan  Products,  Inc 1 122  &  1 124 


Heart  Hugger/ 

General  Cardiac  Technology 225 

Hessco 347 

Hill-Rom 817  &  819 

Hollister,  Inc 119 

Hospitak,  Inc 721 

Hudson  RCI 509 

Hy-Tape  Corporation 318 

I 

I-Stat  Corporation 855 

I.P.I.  Medical  Products 905  &  907 

I.V.  League  Medical 1 35 1 

Impact  Instrumentation,  Inc 546 

IngMar  Medical  Linnted 1004 

Inova  Health  System 1319 

Instrumentation  Industries,  Inc 718&  720 

Instrumentation  Laboratory 423  &  429 

International  Biomedical,  Inc 623  &  625 

Invacare  Corporation 409 

J 

J.H.  Emerson  Company 105 

Jaeger 329 

Joint  Review  Committee 

for  Respiratory  Therapy  Education 866 

Jones  Medical  Instrument  Company 816 

K 

Kaiser  Permanente 221 

KareMor  International 217 

Kendall  Healthcare  Products  Company 1013  &  1015 

King  Systems  Corporation 821 

Kirk  Specialty  Systems 1118 

L 

Laboratory  Data  Systems,  Inc 1313&  1315 

Lambda  Beta  Society 764 

LeMans  Industries  Corporation 1058 

Linear  Tonometers,  Inc 960 

Lippincott-Raven  Publishers 104 

M 

MADA 321  &  323 

Maginnis  and  Associates 1047 

Mailbox  International/ 

MEDSTOR  Division 1305 

Mallinckrodt,  Inc 729 

Marquest  Medical  Products,  Inc 525  &  543 

MBNA  America 1349 

Med  Link  America,  Inc./ 

Medication  Plus.  Inc 1341 
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Congress  Exhibitors 


Exhibitor 


Booth 


Exhibitor 


Booth 


Medcare  Medical  Group,  Inc Ill 

Medica  Corporation 1 343 

Medical  Graphics  Corporation 1221 

Medical  Plastics  Laboratory,  Inc 310 

MEDIQ/PRN 1229 

McdiScrvc  Information  Systems 725 

Mercury  Medical 422  &  424 

Meridian  Medical  Systems 114 

MHS,  Inc 1 1 SS 

Methaphann,  Inc 1010 

Michigan  Inslrurnenls,  Inc 1 1 32 

Micro  Direct,  Inc./ 

Micro  Medical  Limited 204  &  206 

Monaghan  Medical  Corporation 749 

Mosby 1041 

MP  ToialCare,  Inc 1045 

MSA 909  &  91 1 

MuliiSPlRO,  Inc 863 

N 

NASCO 1339 

National  Board  for  Respiratory  Care 760  &  762 

National  Heart,  Lung  and  Blood  Institute 322 

NCCLS 767 

Nellcor  Puritan  Bennett 601 

Neonatal  Intensive  Care  Magazine 215 

Newport  Medical  Instruments 1 139 

Nicolel  Biomedical,  Inc 925 

Nidek  Medical  Products,  Inc 861 

Nolato  Medical 645 

Nonin  Medical,  Inc 754  &  756 

Nova  Biomedical 1 145 

Novametrix  Medical  Systems,  Inc 311 

Nth  Systems,  Inc 639  &  641 

Nutec  Medical  Products.  Inc 962 

o 

Ohmeda 1 129 

Ohmeda  Pharmaceutical  Products 1 1 35 

Oniron  Healthcare,  Inc 208 

Optical  Sensors  Incorporated 1017 

Orlando  Regional  Healthcare  System 316 

Ottawa  University  Kansas  City 1035 

Owens-BriGam  Medical  Company 722  &  724 

Oxigraf,  Inc 1325 

P 

Paico  Labs 447 

Pall  Biomedical  Products  Company 728.  730,  732 

PARI  Respiratory  Hquipment 223 

Passy-Muir.  Inc 1043 

rns  Inslnimentation 1012  &  1014 


Pegasus  Research  Corporation 860 

Percussionaire  Corporation 1 154 

Perry  Baromedical 325 

Phy.siometrix,  Inc 1 303 

Pitt  County  Memorial  Hospital 1317 

PneuPac,  Inc 115 

Posey  Company 959 

Praxair.  Inc 1024 

Precision  Medical,  Inc 916 

Presbyterian  Healthcare  System-Texas 1333 

Pro-Med  Pharmacies 1345 

Pro-Tech  Services,  Inc 1301 

PULMONX,  Inc 1258  &  1260 

Q 

QRS  Diagnostic 219 

R 

Radiometer  America,  Inc 441 

ResMed  Corporation 1207 

Respiratory  Distributors,  Inc 1254 

Respiratory  Products  Report 324 

Respironics.  Inc 737 

RNA  Medical 1112 

Rochester  Electro-Medical,  Inc 961 

Ross  Products  Division  of  Abbott  Laboratories 903 

Rozinn  Electronic,  Inc 121 

RT  Magazine 1 235 

S 

Salter  Labs 613  &  615 

Santa  Rosa  Health  Care 1 33 1 

Scandiphami,  Inc 448 

.Sechrist  Industries.  Inc 913  &  915 

SenDx  Medical.  Inc 205 

SensorMedics  Corporation 929 

Seven  Harvest  International 1 155 

Sherwood-David  &  Geek 813  &  815 

Siemens  Medical  Systems,  Inc 1113 

Sievers  Instruments.  Inc 1 146 

Simon  &  Kolz  Publishing 120 

SIMS,  Inc 305 

Sleep  Multimedia,  Inc 1307 

The  Sleep  Network,  Inc 1057 

SleepNet  Corporation 55 1 

Smooth  Bor  Plastics 1 347 

Society  of  Critical  Care  Medicine 864 

.Sontck  Medical.  Inc 1 136 

SpaceLabs  Medical 918  &  920 

SpectraCair 1059 
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Exhibitor 


Booth 


Exhibitor 


Booth 


Spegas  Industries  Limited 1 243 

Spiller  &  Reeves  Research 1321 

Spirometries  Medical  Equipment  Company 966 

SUMMETRIC  Interactive  Software,  Inc 420 

Suncare  Respiratory  Services.  Inc 339 

Sunrise  Medical 629,  63 1 ,  633 

Superior  Products.  Inc 761 

Symphony  Respiratory  Services 1029 

T 

Tech  Group.  Inc 220 

Teledyne  Analytical  Instruments/ 

Sensor  Technologies 1000  &  1002 

Therapy  Management  Innovations,  Inc 122 

3M  Pharmaceuticals 1031  &  1033 

Tiara  Medical  Systems.  Inc 211 

TSl  Incorporated 1 160 

U 

University  Healthsystem  Consortium 643 

University  Hospitals  of  Cleveland 106 


University  of  Rochester/ 

Strong  Memorial  Hospital 1 337 

University  of  Texas  Medical  Branch 1 138 

V 

Vencare  Health  Services 110 

Via  Medical  Corporation 547 

Victor  Medical  Products 1257  &  1259 

Vital  Signs.  Inc 529  &  537 

Vitalograph.  Inc 1 148  &  1 150 

Vortran  Medical  Technology.  Inc 1039 

W 

W.  B.  Saunders  Company 732 

Warren  E.  Collins.  Inc 755 

Washington  Hospital  Center 1261 

Western  Medica 818  &  820 

Western  Michigan  University/ 

Weekend  College  &  Special  Programs 763 

Westmed.  Inc 210 

Williams  &  Wilkins 349 
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Monitor  the  Patient . . . 

not  the  Ventilator 


MVO/V 


VlC  ^e^%^f 


CO^SMO^ 

RESPIRATORY  PROFILE   MONITOR 


on  So   '*»ons 


%0 

The  A  Standard  in  Patient  JVIonitoring 


For  information  or  a  demonstration  on  this 
exciting  new  monitor,  call  us 
at  1-800-243-3444 


Sea  us  at  the  AARC  Booth  31 1 


NOVAMETRIX 

MEDICAL  SYSTEMS  INC. 


Circle  87  on  reader  service  card 
Visit  AARC  Booth  311  in  New  Orleans 


'^  special  congratulations  go&s  to  ^jtfw&l  ^J^jf^fi^ 

for  93  years  of  dedicated  service. 

<t.'>njoy  your  well-deserved  retirement-well  miss  youl 


£^ 


CONGRATULATIONS  AARC 


■a  005  =  1100?? 


^.(k 

Go/?  oraiuiaiions 

/yy 

AARQ  on  your  50th  year 

Edwards  Printing  Service,  Inc. 

"f^n'Hff  /J^  nt^^cj^x  /if  eve/' 20  ^^off  " 
2  &  4  Color  Komori  26"  Presses 

and  thank  you  for 
letting  us  design  your 
specialty  advertising 

3-2  Color  Duplicators 

products 

Complete  Graphic  Design 
&  Typesetting  Capabilities 

Alpha  Marketing  Associates 

Complete  Bindery 

Tom  &  Sherry  Kennedy 

Your  Specialists  in  embroidered  and 

972-245-3575   | 

screen  printed  items  with  over 

Fax  972-242-3746 

(214)709-0015 

1114  Drnlon  [5r,    •    C,irri)llton,  Texas  rSOOfi 

Fax  (214)  709-8893 

Congratulations  on  50  years  from 

WEXAS 


scmGFmicsiNC. 

SINCE  1982 

(972)  620-1001  ext  17  or  1-800-926-9101  ext  17 

YOUR  BEST  SOURCE  FOR  T-SHIRTS.  GOLF  SHIRTS  &  HATS 


CUSTOMIZE  YOUR  UNIFORMS  WITH  YOUR  LOGO  or  HAVE  OUR  IN-HOUSE  DESIGN  STAFF  CREATE  YOU  A  LOGO. 

2575  SOUTHWELL,  SUITE  103,   DALLAS,  TX.  75229 


?  YOUE  S©^'-^  iuli'fjl 


ERSARY 


tl0O1?  =  B0O!7 


CONGMTtJLATIONS  TO  AARC 

FOR  50  Years  of  Excellence. 


MBNA  offers  AARC  members  these  superior  benefits: 


\T1\  1  1 1<  "  "■' 

5490  .^Q/^^.'^f- 


£  •?« 


>  No  Annual  Fee 

>  5.9%  Fixed  Introductory  Annual  Percentage  Rate 
(APR)  for  cash  advance  checks  and  balance  transferst 

>  Priority  Customer  service — 24  hours  a  day 

>  Credit  line  increase  decisions  in  1 5  minutes  or  less 

>  $1  million  Travel  Accident  Insurance* 

>  Free  Year-End  Summary  of  Charges 

>  MBNA  Platinum  Plus  Registry — card  and  document 
registry,  emergency  cash  and  airline  tickets,  and  more 

>  Exclusive  MBNA  Platinum  Plus  fraud  and 
privacy  protection 

>  Free  express  delivery  for  card  replacement 

>  Supplemental  lost  checked  luggage  protection — 
up  to  $3,000 


Credit  line  up  to 

noo,ooo 

Please  mention  priority  code  <^CF  when  calling. 


MBNA* 

PLATINUM 


PLUS 


n-k 


Call  1-800-523-7666  to  Request  Yours  Today! 


t  Tlie  Annual  PertHita^t  Rate  (APR)  lor  purehasc^  and  ATM  md  bonk  oih  ad*^«  made  with  the  MBNA  PLitmo,,  Flm^^^^l  V/* ,  lt,r  the  Prdim^t  f  jnl.  1 1,  Y.r-  i-jth  APR  nu>  v^'  The  oirttni  pwmuc.una)  APR  ofo  t..,r  ■  ..J  i  ...I- 

balaoce  traistm  madf  with  eiiha  kohuk  li  ■)  ■«  thrtu^h  yiKir  lira  tivt  mtcmeni  deRing  dates,  commenting;  the  month  after  \nu  account  li  ofwied.  When  >™f  minimum  monthly  Faymeni  is  not  rcro'.Td  by  tht  close  d  iht  lir,.  h  m  i 

foUowinK  Its  Paymcni  Due  Datt  ot  when  the  promonona!  offer  apira.  whichevrt  ocnm  fini.  yout  APR  for  both  new  »nd  outsanding  caih  advance  balance  (consisting  of  taih  advanct  dirtk  and  halaocr  transfia  transjrtions)  will  I .  .  -.1. 

Vanable^R^intDrTnaiiofidi«lcsun=*a>mpuiyini.ytxixcard  Tl*  ciimTit  indi^  APR  foroAadvwKCch^and  bJancc  tnuisfetsis  1V9«.  fof  theMBNA  Pi-.r»««  Piaa^  T^^ 

for  Bank  and  ATM  cash  advances,  29f  of  «h  cash  advance  (minimum  S2)  Transacoon  fwforOTdit  ord  cash  advanctchecks  1^  <rf<achciBhadvar)Ce(mimmum  U  m»iimum  S 

lonny  Dcketi.  and  tas>no  paming  chips:  2'?  rf  Qch  such  puRhax  (mm.mum  $2)  Osh  advance  and  bdance 

batancris)  before  your  notipromotional  APR  bal3nce(s). 
•  Cfloin  rtstnaions  apply  to  thu  benefit  and  othtn  descnbed  in  the  macwwls  sent  soon  after  your  accwini  ts  cqmed.  Ptdtntd  Cud  Cusmrxt  benefits  ddfer  Year-End  Summary  of  Chwge;  is  ooc  available;  maximum  (jxnmoci  Umer 

Travel  Atodeni  Insurance  covwape  is  up  to  JJOO.OOfr,  and  there  are  addirxxa]  cnsts  for  Registry  benefits  MasictCanJ  is  a  fcdcnily  regisneted  service  mark  of  MasteiOd  IntanaiiorcJ  Inc..  used  pursuant  m  bcmsc  MBNA  u  »  ftdmUy 

regisirred  wivicc  ttark  erf  MBNA  America  Bank.  N  A 

MBNA  America  Bank,  N  A.,  is  the  e%dusive  issuer  arvl  admirusiranir  of  the  Platmam  Plus  credit  card  ptr^^am.  

61997  MBNA  AmncBuJtNA  ADG.JACV,9<.-  ADG-9-37-97  PLMHPHBMf 


Congratulations 

MRC  on  your 
50th  Anniversary 

Correct  Addressing  Inc. 

3636  Bee  Caves  Rd.  Ste  204 
Austin,  TX  78746-5377 

(512)  328-0300 
Fax  (512)  328-0382 


Celebrating 
50  Years  of  Service 


Quebecor  Printing  (USA)  Corp. 

is  proud  to  support 

the  American  Association 

for  Respiratory  Care 


[I 


QUEBECOR 
PRINTING  (USA)  CORP. 


CONGRATULATIONS  AA 


COOS°tlOOB 


Congratulations 
AARC 


r 


Las  Vegas  Hil 

See  you  all 
in  1999! 


"ATTA  WAY  TO  GO!" 


We're  proud  to  have  played 
a  part  in  your  success. 


THE  BRANTS  COMPANY 

Specialized  Insurance  Services 


/Vvaqinnis    O*   /Xssociates 


^ 


proudly  congratulates 
AARC  on  their 


OUth  Anniversary 


J 


?  YDUI^  ^W^  MlillfM 


SARY 
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Grant  Thornton  ^ 


GHANI TNOHNTON  LLP 


would  like  to  extend  its 


50th  Anniversary  Celebration! 


^imnAAIRUNES 

YOU'LL    LOVE   THE  WAY   W  B    FLY' 

THE  OFFICIAL  AIRLINE 

FOR  THE  43^  International 

Respiratory  Congress 
congratulates  the  aarc 
and  the  profession  on  its 


Grant  Thornton  LLP 

Distinctive  in  our  Sei"vice 
Dedicated  in  our  worlc. 


One  of  the  largest  international  accounting 

and  management  consulting  firms  providing  a 

comprehensive  range  of  professional  services 

to  growing  organizations  of  all  sizes. 


Visit  oiii  web  site  for  more  information 

www.gtdallas.com 


f 

^ 


From: 
Franci  Moses  at 
The  Partners  Group 

Guy  Finley  at 
American  International 
Companies 


a. 


.♦ 


CONGRATULATIONS  AA 
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Congratulations 

AARC  ! ! ! 


For  50  Years  of 
Service  &  Commitment 


r-   ^   «:   ^  c=l 


The  PRui-bsbn_»NAL  Trade 
Show  Service  Company 


Start  With  A  Partner 
You  Trust 


^^^^^^^^H 

Investment  4 
Management 

Estate  Planning  ♦ 
&  Administration 

Personal  Trust  ♦ 
Services 

Retirement  Plans  ♦ 
401(k)s 

Rollover  IRAs  ♦ 

Custodial  ♦ 
Services 

■ 

ALUANCE  TRUST  COMPANY. 


5956  Sherr>  Uine.  Suite  1800 
Dallas,  TX  ♦  (214)  987-880(1 


(Son^mlii/alej 


AARC 


o// 


YEARS  SERVING 
RESPIRATORY  CARE 

W/YNTH,  INC. 

▼  V   TECH  GROUP 

When  You  Need  Technical  Help 

(800)  624-9100 

1 879  Cliff  View  Dr.     Lewsiville,  TX  75067 


Congratulations 

AARC 

On  Yonr 


■PmMT 


VIDEO     COPY     CENTER 


!  YOUEPl  S^QJ^M  Ayj 
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ratuladoHs 


The  Freeman  Companies  would  like  to  congratulate 
the  American  Association  for  Respiratory  Care  on 

FIFTY  YEARS 

of  service  to  the  respiratory  care  profession. 


AVW 


Avw  Audio  Visual,  Inc. 


Freeman  Decorating  Company 


hpim-. 


A  FREEMAN  COMPANY 


CONGRA  TULA  TIONS 
A  ARC 

on  your  50th 
Anniversary 


i"^  CHASE 


The  right  relationship  is  evetything? 


Member  FDIC 


t]0Q^°tl00?7 


Notices 


Notices  of  competitions,  scholarships,  t'ellowships.  examination  dates.  ne\v  educational  programs,  and  the  like  will  be  Hsted  here  tree  of 
charge.  Items  for  (he  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January'  I  for  the  March  issue. 
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National  Board  for  Respiratory  Care 
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Applied  Measurement  Professionals  Int 

http://www.applmeapro.coni 

The  American  Academy  of  Pediatrics 

http://v\  WW. aap.org 

Kxtracorporeal  Life  Support  Organization 

http://w\\  w.med.  Liniich.edu/elso/ 

U.S.  Department  of  Health  and  Human 
Services.  Health  .\dvice 

hitp://vs  WW  .healthtlnder.gov 
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http://www.fda.gov 
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(Juidelines,  2nd  Edition  .jX^ 
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Notices 


The  National  Board  for  Respiratory  Care — 1998  Examination  Dates  and  Fees 


Examination 

CRTT  Examination 


RRT  Examination 


CPFT  Examination 
RPFT  Examination 


Perinatal/Pediatric  Respiratory 
Care  Specialty  Examination 


Examination  Date 

March  14.  1998 

Application  Deadline:  January  1.  1998 

July  11.  1998 

Application  Deadline:  May  1,  1998 

November  14,  1998 

Application  Deadline:  September  1,  1998 

June  6.  1998 

Application  Deadline:  February  1.  1998 


December?.  1998 

Application  Deadline:  August  1,  1998 

June  6.  1998 

Application  Deadline:  April  1.  1998 

December?.  1998 

Application  Deadline.  September  1.  1997 

March  14.  1998 

Application  Deadline:  November  1.  1998 


*In  1999,  this  e.xamination  fee  will  increase  by  $20. 


Examination  Fee 

SIOU  (new  applicant)* 

60  (reapplicant)* 

100  (new  applicant)* 

60  (reapplicant)* 

100  (new  applicant)* 

60  (reapplicant)* 

120  Written  only  (new  applicant) 

80  Written  only  (reapplicant) 

1 30  CSE  only  (all  applicants) 

2.'iO  Both  (new  applicant) 

210  Both  (reapplicant) 

130  (new  applicant) 

100  (reapplicant) 

180  (new  applicant) 

150  (reapplicant) 

180  (new  applicant) 

l.'iO  (reapplicant) 


For  information  about  other  services  or  fees,  write  to  the  National  Board  for  Respiratorv  Care. 
8310  Nieman  Road,  Lenexa  KS  66214,  or  call  (913)  599-4200,  FAX  (913)  541 -01 56.or  email  nbrc-info(5<nbrc.org 
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At  the  43rci  International  Respirator) 
Congress. . . 


DON'T  MISS 


Presented  hy 

the  Editorial  Board  of  RF.SPIRWORV  Care 

Tuesday,  December  9,  IQO"'       9:00-1 1 :00  wi       Rooms  20-22-24 

James  K  Stoller  MD — Cleveland.  Ohio  /  Chairing 


How  Can  I  Manage 

the  Information  Explosion? 


How  Can  I  Tell 

If  What  They  Say  Is  True? 


What  Do  the 
Numbers  Mean? 


9:00-9:30  AM 

Shelley  CMishoe  PhD  RRT 

Medical  College  of  Georgia 
Augiis/ci,  Georgia 

Describes  the  extent  of  "required" 
reading  necessan'  to  be  up-to-date 
in  your  practice,  and  empiuisizes  selecting 
the  journals  to  review,  screening  the  contents, 
and  selecting  papere  for  further  consideration. 
Details  the  differences  behvceii  editorials, 
case  reports,  original  research,  and  reviews. 
What's  important  in  the  research  abstract? 
Should  you  read  more  of  the  paper? 
Where  do  electronic  media  fit? 


9:.^0-10:15.\M 

Joseph  LRauJr  PhD  RRT 

Georgia  State  I  ■)iiirrsity 
Atlanta.  Georgia 

Focuses  on  the  research  methods 
section  identifying  key  components 
of  the  study.  Wliat  was  the  population? 
What  kind  of  study  w:is  performed'' 
What  was  measured  and  w;ls  this  appropriate? 
Wliy  is  the  conclusion  different  from  clinical 
experience?  Is  the  study  intemally  valid? 
What  are  the  potential  sources 
and  effects  of  bias? 


10:15-11:00  AM 

Crystal  L  Dunlevy  EdD  RRT 

Georgia  State  Universit}' 
Atlanta.  Georgia 

Examines  the  research  results  section 
identifv  ing  the  method  of  analysis 
and  key  results,  .\re  the  data  presented 
appropriately  in  graphs,  tables,  or  other  fonn? 
Are  there  significant  differences  in  the 
treatment  groups?  Are  tl.e  data  complete? 
Are  they  relevant?  Are  they  meaningful? 


Audio  Reviews  for  Respiratory  Care  Practitioners 


It's  easy  to  become  buried  under  an  avalanche  of  information  —  information  that  you 
need.  IJut  there  is  never  enough  time  to  read  all  the  journals  . . .  until  now. 

Now,  Audio  Reviews  for  RCPs  reduces  the  flow  of  information  you  need  to  a  manageable  level. 

Every  other  nioiitli.  6  times  a  year.  Audio  Reviews  for  RCPs  delivers  an  audiotape  containing  summaries 
(in  English)  of  what's  current  and  peilinent  in  the  clinical  and  scientific  literature.  Keeps  you  up-to-date 
on  adult  and  pediatric  respiratory  and  pulmonary  nicdicinc. 

Each  75-  to  9()-minute  tape  reviews  up  to  80  papers  Irom  appro.ximatcly  20  journals  — journals  such  as 
Chest.  Critical  Care  Medicine.  JAMA.  RESPIRATORY  CARE.  The  American  Journal  of  Emergency  Medicine, 
Pediatrics,  and  others,  with  references  on  the  tape  and  ;in  insert. 

Audio  Reviews  is  timely:  the  May/June  issue  reviews  papers  published  in  the  March  and  April  issues 

of  the  journals. 

Item  AR  $45/year  •  (6  audiotapes  a  year) 
An  audiotape  is  mailed  every  2  months 

To  order  call  (972)  243-2272 

Daedalus  Enterprises,  Inc   'I  1030  Abies  Ln.  •  Dallas  TX  75229-4593 


1998  Call  for  Abstracts 


Respiratory  Care  •  Open  Forum 


The  American  Association  for  Respiratory  Care  and  its 
science  journal,  RESPIRATORY  CARE,  invite  submission  of 
brief  abstracts  related  to  any  aspect  of  cardiorespiratory  care. 
The  abstracts  will  be  reviewed,  and  selected  authors  will  be 
invited  to  present  posters  at  the  OPEN  FORUM  during  the 
AARC  International  Respiratory  Congress  in  Atlanta,  Geor- 
gia, November  7-10,  1998.  Accepted  abstracts  will  be  pub- 
lished in  the  October  1998  issue  of  RESPIRATORY  Care.  Mem- 
bership in  the  AARC  is  not  required  for  participation.  All 
accepted  abstracts  are  automatically  considered  for  ARCF 
research  grants. 

SPECIFICATIONS— READ  CAREFULLY! 

An  abstract  may  report  (1)  an  original  study,  (2)  the  eval- 
uation of  a  method,  device  or  protocol,  or  (3)  a  case  or 
case  series.  Topics  may  be  aspects  of  adult  acute  care,  con- 
tinuing care/rehabilitation,  perinatology/pediatrics,  cardio- 
pulmonary technology,  or  health  care  delivery.  The  abstract 
may  have  been  presented  previously  at  a  local  or  regional — 
but  not  national — meeting  and  should  not  have  been  published 
previously  in  a  national  journal.  The  abstract  is  the  only  evi- 
dence by  which  the  reviewers  can  decide  whether  the  author 
should  be  invited  to  present  a  poster  at  the  OPEN  FORUM. 
Therefore,  the  abstract  must  provide  all  important  data,  fmd- 
mgs,  and  conclusions.  Give  specific  infomiation.  Do  not  write 
such  general  statements  as  "Results  will  be  presented"  or  "Sig- 
nificance will  be  discussed." 

Essential  Content  Elements 
Original  study.  Abstract  must  include  ( 1 )  Background: 
statement  of  research  problem,  question,  or  hypothesis;  (2) 
Method:  description  of  research  design  and  conduct  in  suf- 
ficient detail  to  permit  judgment  of  validity:  (3)  Results:  state- 
ment of  research  findings  with  quantitative  data  and  statis- 
tical analysis;  (4)  Conclusions:  interpretation  of  the  meaning 
of  the  results. 

Method,  device,  or  protocol  evaluation.  Abstract  must 
include  ( 1 )  Background:  identification  of  the  method,  device, 
or  protocol  and  its  intended  function;  (2)  Method:  descrip- 
tion of  the  evaluation  in  sufficient  detail  to  permit  judgment 
of  its  objectivity  and  validity;  (3)  Results:  findings  of  the  eval- 
uation; (4)  Experience:  summary  of  the  author's  practical  expe- 
rience or  a  lack  of  experience;  (5)  Conclusions:  interpreta- 
tion of  the  evaluation  and  experience.  Cost  comparisons  should 
be  included  where  possible  and  appropriate. 

Case  report.  Abstract  must  report  a  case  that  is  uncom- 
mon or  of  exceptional  educational  value  and  must  include  ( 1 1 
Introduction:  Relevant  basic  information  important  to  under- 
standing the  case.  (2)  Case  Summary:  Patient  data  and  response, 
details  of  interventions.  (3)  Discussion:  Content  should  reflect 
results  of  literature  review.  The  author(s)  should  have  been 
actively  involved  in  the  case  and  a  case-managing  physician 
must  be  a  co-author  or  must  approve  the  report. 


Abstract  Format  and  Typing  Instructions 

Accepted  abstracts  will  be  photographed  and  reduced  by 
40%;  therefore,  the  size  of  the  original  text  should  be  at  least 
10  points.  A  font  like  Helvetica  or  Geneva  makes  the  clear- 
est reproduction.  The  first  line  of  the  abstract  should  be  the 
title  in  all  capital  letters.  Title  should  explain  content.  Fol- 
low title  with  names  of  all  authors  (including  credentials), 
institution! s),  and  location;  underiine  presenter's  name.  Type 
or  electronically  print  the  abstract  single  spaced  in  a  single 
paragraph  in  the  space  provided  on  the  abstract  bicuik.  Insert 
only  one  letter  space  between  sentences.  Text  submission  on 
diskette  is  encouraged  but  must  be  accompanied  by  a  hard 
copy.  Identifiers  will  be  masked  (blinded)  for  review.  Data 
may  be  submitted  in  table  form,  and  simple  figures  may  be 
included  provided  they  fit  within  the  space  allotted.  No  fig- 
ures, illustrations,  or  tables  are  to  be  attached  to  the  abstract 
form.  Provide  all  author  information  requested.  A  clear  pho- 
tocopy of  the  abstract  form  may  be  used.  Standard  abbre- 
viations may  be  employed  without  explanation;  new  or  infre- 
quently used  abbreviations  should  be  spelled  out  on  first  use. 
Any  recurring  phrase  or  expression  may  be  abbreviated,  if 
it  is  first  explained.  Check  the  abstract  for  ( 1 )  errors  in  speUing, 
grammar,  facts,  and  figures;  (2)  clarity  of  language;  and  (3) 
conformance  to  these  specifications.  An  abstract  not  prepared 
as  requested  may  not  be  reviewed.  Questions  about  abstract 
preparation  may  be  telephoned  to  the  editorial  staff  of  Res- 
PIR.ATORY  Care  at  (972)  406-4667. 

Deadline  Allowing  Revision 

Authors  may  choose  to  submit  abstracts  early.  Abstracts 
postmarked  by  February  16,  1998  will  be  reviewed  and  the 
authors  notified  by  letter  only  to  be  mailed  by  March  20, 
1998.  Rejected  abstracts  will  be  accompanied  by  a  writ- 
ten critique  that  should,  in  many  cases,  enable  authors  to 
revise  their  abstracts  and  resubmit  them  by  the  final  dead- 
line (May  4,  1998). 

Final  Deadline 

The  mandatory  Final  Deadline  is  May  4,  1998  (postmark). 
Authors  will  be  notified  of  acceptance  or  rejection  by  letter 
onl\.  These  letters  will  be  mailed  by  July  20,  1998. 

Mailing  Instructions 

Mail  (Do  not  fax!)  2  clear  copies  of  the  completed  abstract 
form,  diskette  (if  possible),  and  a  stamped,  self-addressed  post- 
card (for  notice  of  receipt)  to: 

Respiratory  Care  Open  Forum 

11030  Abies  Lane 

Dallas  TX  75229-4593 
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Abstract  Form 


■3- 
O 

E 


13.9  cm  or  5. 5 


Name  &  Credentials 


Mailing  Address 


Voice  Phone  &  Fax 


Name  &  Credentials 


Mailing  Address 


1 .  Title  must  be  in  ;ill 
upper  case  (capital) 
letters,  authors"  full 
names  and  text  in 
upper  and  low  er  case. 

2.  Follow  title  with  all 
authors"  names 
including  credentials 
(underline  presenter's 
name),  institution,  and 
location. 

3.  Do  not  justify  (ie. 
leave  a  "ragged"  right 
margin). 

4.  Do  not  use  Upe  size 
less  than  lU  points. 

5.  All  text,  tables,  and 
figures  must  fit  into 
the  rectangle  shown. 

6.  Submit  2  clean  copies. 
This  fomi  may  he 
phottx'opied  if 
multiple  abstracts  are 
to  be  submitted. 


Mail  original  & 
1  photocopy 
(along  with  postage- 
paid  postcard)  to 

respiratory  care 
Open  Forum 

11030  Ablisl.ane 
Dallas  r\  75229-4593 


Early  deadline  is 

Februaiy  16.  1998 

(postmark) 

Final  deadline  is 

May  4.  1998 

(postmark) 


Voice  Phone  &  Fax 


American  Association  for  Respiratory  Care 


Please  read  the  eligibility  requirements  for  each  of  the  classifications  in  the 
right-hand  column,  then  complete  the  applicable  section.  All  information 
requested  below  must  be  provided,  except  where  indicated  as  optional. 
See  other  side  for  more  information  and  fee  schedule.  Please  sign  and 
date  application  on  reverse  side  and  type  or  print  clearly.  Processing  of 
application  takes  approximately  15  days. 

D  Active 
Associate 

D   Foreign 

D    Physician 

D   Industrial 
n   Special 
D   Student 


Last  Name  _ 
First  Name 


Social  Security  No, 

Home  Address 

City 


State 


.Zip 


Phone  No. 


Primary  Job  Responsibility  (check  one  only) 

G  Technical  Director 

n  Assistant  Technical  Director 

D  Pulmonary  Function  Specialist 

n  Instructor/Educator 

D  Supervisor 

n  Staff  Therapist 

D  Staff  Technician 

n  Rehabilitation/Home  Care 

D  Medical  Director 

D  Sales 

D  Student 

□  Other,  specify 


Type  of  Business 

U  Hospital 

D  Skilled  Nursing  Facility 

D  DME/HME 

D  Home  Health  Agency 

D  Educational  Institution 

D  Manufacturer  or  supplier 

n  Other,  specify 


Dote  of  Birth  (optional)  _ 
U.S.  Citizen? Yes 


Sex  (optional) 


No 


Have  you  ever  been  a  member  of  the  AARC? 
If  so,  when?  From t 


For  office  use  only 


Preferred  moiling  address:  [i   Home  H   Business 

'^*M3F-'American  Association  for  Respiratory  Care  •  1 1030  Abies  Lane 


FOR  ACTIVE  MEMBER 

An  mdividuoi  is  eligible  if  he/she  lives  m  the  U  S  or  its  territories  or  was  on  Active  Member 
prior  to  moving  outside  its  borders  or  territories,  ond  meets  ONE  of  the  following  criteria  (1) 
is  legally  credentioled  as  a  respiratory  care  professional  if  employed  in  a  state  that  mandates 


suchT  Ot?  (2)  IS  o  graduate  of  an  accredited  educational  program  in  respiratory  care,  OR  (3) 
holds  a  credentiar  issued  by  the  NBRC     *"    ""'     *"   ~'     '""'    '  aadj^    a^(,.,„  a 


An  individual  who^is  an  AAR'C  Active  Member  in 
/ill  continue  as  such  provided  his/her  membership 


good  standing  on  December  8,    1994, 
remains  in  good  stonding 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB.  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE 

Place  of  Employment ^ . 

Address  ^ 


,Zip 


City 

State  

Phone  No. 


Medical  Director/Medical  Sponsor 


FOR  ASSOCIATE  OR  SPECIAL  MEMBER 

individuals  who  tiold  0  position  related  to  respiratory  care  but  do  nol  meet  the  requiremeiits 
of  Active  Member  sholl  be  Associote  Members  They  have  oil  the  rights  and  benefits  of  the 
Association  except  to  tiold  office,  vote,  or  serve  as  choir  of  a  standing  committee  The 
following  subclosses  of  Associate  Membership  are  ovoilable  Foreigri,  Physicion,  and 
InduslrioT  (individuals  whose  primory  occupation  is  directly  or  indirectly  devoted  to  the 
manufoclure,  sole,  or  distribution  of  respiratory  core  equipment  or  supplies)  Speciol 
Members  are  those  not  working  in  o  respirotory  care-related  field 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB,  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE 

Place  of  Employment ^ 

Address 

City . 

State  


,zip 


Phone  No, 


FOR  STUDENT  MEMBER 

Individuals  will  be  ciossified  os  StudenI  Members  if  ihey  meet  all  the  requiremenls  tor 
Associate  Membership  and  ore  enrolled  in  an  educational  program  in  respiratory  care 
accredited  by,  or  in  the  process  of  seeking  accreditation  from,  on  AARCrecognized  agency 

SPECIAL  NOTICE  —  Student  Members  do  not  receive  Continuing  Respiratory  Care  Education 
ICRCE)  transcripts  Upon  completion  of  your  respiratory  core  education,  continuing  education 
credits  may  be  pursued  upon  your  reclassiticotion  to  Active  or  Associate  Member 


School/RC  Program 

Address 

City 


State Zip 


Phone  No, 


Length  of  program 

^    1  year 
n    2  years 

Expected  Date  of  Graduation  (required  information) 

Month Year 


4  years 
Other,  specify . 
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Demographic  Questions 

We  request  that  you  answer  these  questions  in  order  to  help  us 
design  services  and  programs  to  meet  your  needs. 


Check  the  Highest  Degree  Earned 

U  High  School 

D  RC  Graduate  Technician 

n  Associate  Degree 

n  Bachelor's  Degree 

G  Master's  Degree 

D  Doctorate  Degree 


Number  of  Years  in  Respiratory  Core 

0-2  years  _    11-15  Yeors 

D   3-5  years  D    16  years  or  more 

n  6-10  years 


Job  Status 

D  Full  Time 

D  Part  Time 

Credentials 

RRT 

D 

LVN/LPN 

._.  CRH 

D 

CPFT 

D  Physician 

D 

RPFT 

D  CRNA 

n 

Perinatal/Pediotric 

D  RN 

Salary 

G   Less  than  $10,000 

D  $10,001-$20,000 

$20,00 1430,000 

D   $30,001 -$40,000 

D  $40,000  or  more 

PLEASE  SIGN 

I  hereby  apply  for  membership  in  the  Americon  Associolion  (or  Respiratory  Core 
and  have  enclosed  my  dues  If  approved  for  membership  in  the  AARC,  I  will 
abide  by  its  bylows  and  professionol  code  of  ethics.  I  outhorize  investigation  of 
oil  statements  contained  herein  and  understand  that  misrepresentations  or 
omissions  of  facts  called  for  is  cause  for  rejection  or  expulsion, 

A  yeorly  subscription  to  RESPIRATORY  CarE  journol  and  AARC  Timei  mogozine 
includes  an  ollocolion  of  $6  50  from  my  dues  for  each  of  these  publications 

NOTE:  Conlrihutions  or  gifts  to  the  AARC  are  not  lax  deductible  as  charitable 
contributiorjs  for  ir\come  tax  purposes-  However,  they  may  be  tax  deductible  as 
ordinary  ar\d  necessary  business  expenses  subject  to  restrictions  imposed  as  a 
result  of  association  lobbying  activities.  The  AARC  estimates  that  the 
nondeductible  portion  of  your  dues  —  the  portion  which  is  allocable  to  tabbying 
—  /s  26% 


Signature 
Date 


Membership  Fees 

Payment  must  accompany  your  application  to  the 

AARC.  Fees  are  for   12 

months.   (NOTE:  Renewal  fees  are  $65.00  Active 

,  Associate-Industrial  or 

Associate-Physician,  or  Special  status;  $80.00  for  Associate-Foreign  status;  and     | 

$35.00  for  Student  status). 

D  Active 

$77.50 

n  Associate  (Industrial  or  Physician) 

$77.50 

D  Associate  (Foreign) 

$92.50 

D  Special 

$77.50 

n  Student 

$35.00 

TOTAL 
Specialty  Sections 

$ 

Established  to  recognize  the  specialty  areas  of  respiratory  care,  these  sections 

publish  a  newsletter  four  times  a  year  that  focuses  on 

issues  of  specific  concern 

to  that  specialty.  The  sections  also  design  the  spec 

alty  programming  at  the 

national  AARC  meetings. 

□  Adult  Acute  Care  Section 

$5.00 

n   Education  Section 

$10.00 

n   Perinotal-Pediotric  Section 

$5.00 

D  Diagnostics  Section 

$5.00 

n   Continuing  Core- 

Rehabilitation  Section 

$5.00 

D  Management  Section 

$10.00 

D  Transport  Section 

$5.00 

n   Home  Core  Section 

$5.00 

n   Subacute  Care  Section 

$5.00 

TOTAL 
GRAND  TOTAL  =  Membership  Fee 

$ 

plus  optional  sections 

s 

n   Total  Amount  Enclosed  $ 

n   Please  charge  my  dues  (see  below) 

To  charge  your  dues,  complete  the  following: 

Ai^  ^^ 

G   MasterCard 

J^S^ 

G   Visa 

.es^ 

Card  Number 

Cord  Expires                  / 

Sianature 

A. 
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General  Information 

Respiratory  Care  welcomes  original  manuscripts  related  to  the 
science  and  technology  of  respiratory  care  and  prepared  accord- 
ing to  these  Instructions  and  the  Uniform  Requirements  for 
Manuscripts  SiilvnittcJ  to  BiomeclicalJoiirnals  [Reipir  Care  1997; 
42(6):623-634].  Manuscripts  are  blinded  and  reviewed  by  pro- 
fessionals who  are  experts  in  their  fields.  Authors  are  responsible 
for  all  aspects  of  the  manuscript  and  receive  galleys  to  proofread 
before  publication.  Each  accepted  manuscript  is  copyedited  so  that 
its  message  is  clear  and  it  confomis  to  the  Journal's  style.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published 
elsewhere  without  permission. 

Editorial  consultation  is  available  at  any  stage  of  planning  or  writ- 
ing. On  request,  specific  guidance  is  provided  for  all  publication  cat- 
egories. To  receive  these  Instructions  and  related  materials,  write 
to  Respiratory  Care,  600  Ninth  Avenue,  Suite  702,  Seattle  WA 
98104,  call  (206)  223-0358.  or  fax  (206)  223-0563. 

Publication  Categories  &  Structure 

Research  Article:  A  report  of  an  original  investigation  (a  study). 
It  includes  a  Title  Page,  Abstract,  Introduction.  Methods.  Results, 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions. 

Evaluation  of  Device/Method/Technique:  A  description  and  eval- 
uation of  an  old  or  new  device,  method,  technique,  or  modification. 
It  has  a  Title  Page,  Abstract,  Introduction,  Description  of  De- 
vice/Method/Technique, Evaluation  Methods,  Evaluation  Results. 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions.  Com- 
parative cost  data  should  be  included  wherever  possible. 

Case  Report:  A  report  of  a  clinical  case  that  is  uncommon,  or  was 
managed  in  a  new  way,  or  is  exceptionally  instructive.  All  authors 
must  be  associated  with  the  case.  A  ease-managing  physician  must 
either  be  an  author  or  furnish  a  letter  approving  the  manuscript.  Its 
components  are  Title  Page,  Abstract,  Introduction,  Case  Summa- 
ry, Discussion,  References,  Tables,  Figures,  and  Figure  Captions. 

Review  Article:  A  comprehensive,  critical  review  of  the  literature 
and  state-of-the-art  summary  of  a  pertinent  topic  that  has  been  the 
subject  of  at  least  40  published  research  articles.  Title  Page,  Out- 
line. Introduction,  Review  of  the  Literature,  Summary,  Acknowl- 
edgments. References.  Tables,  Appendices,  and  Figures  and  Cap- 
tions may  be  included. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has 
been  critically  reviewed  in  this  Journal  or  elsewhere. 


Point-of-View  Paper:  A  paper  expressing  personal  but  substanti- 
ated opinions  on  a  pertinent  topic.  Title  Page.  Text,  References,  Tables, 
and  Illustrations  may  be  included. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  foregoing 
categories  may  be  acceptable  as  a  Special  Article.  Consult  with  the 
Editor  before  writing  or  submitting  such  a  paper. 

Editorial:  A  paper  drawing  attention  to  a  pertinent  concern;  it  may 
present  an  opposing  opinion,  clarify  a  position,  or  bring  a  problem 
into  focus. 

Letter:  A  signed  cominunication,  marked  "For  publication," 
about  prior  publications  in  this  Journal  or  about  other  pertinent  top- 
ics. Tables  and  illustrations  may  be  included. 

Blood  Gas  Corner:  A  brief,  instructive  case  report  involving  blood 
gas  values — with  Questions,  Answers,  and  Discussion. 

Drug  Capsule:  A  mini-review  paper  about  a  drug  or  class  of  drugs 
that  includes  discussions  of  pharmacology,  pharmacokinetics, 
and  pharmacotherapy. 

Graphics  Corner:  A  briefcase  report  incorporating  waveforms  for 
monitoring  or  diagnosis — with  Questions,  Answers,  and  Discussion. 

Kittredge's  Comer:  A  brief  description  of  the  operation  of  respiratory 
care  equipment — w  ith  information  from  manufacturers  and  edito- 
rial comments  and  suggestions. 

PFT  Corner:  Like  Blood  Gas  Corner,  but  involving  pulmonary 
function  tests. 

Cardiorespiratory  Interactions.  A  case  report  demonstrating  the 
interaction  between  the  cardiovascular  and  respiratory  systems.  It 
should  be  a  patient-care  scenario;  however,  the  case — the  central 
theme — is  the  systems  interaction.  CRI  is  characterized  by  figures, 
equations,  and  a  glossary.  See  the  March  1996  Issue  of  RESPIRA- 
TORY Care  for  more  detail. 

Test  Your  Radiologic  Skill:  Like  Blood  Gas  Corner,  but  involv- 
ing pulmonary  medicine  radiography  ;ind  including  one  or  more  radio- 
graphs; may  involve  imaging  techniques  other  than  conventional 
chest  radiography. 

Review  of  Book,  Film.  Tape,  or  Software:  A  balanced,  critical 
review  of  a  recent  release. 

Preparing  the  Manuscript 

Pnnt  on  one  side  of  white  bond  paper,  8.5  in.  x  1 1  in.  (216  x  279  mm) 
with  maigins  of  at  least  1  in.  (25  mm)  on  all  sides  of  the  page.  Use 
double-spacing  throughout  the  entire  manuscript.  Use  a  standard 
font  (eg.  Times,  Helvetica,  or  Courier)  at  least  10  points  in  size,  and 
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do  not  use  italics  except  for  special  emphasis.  Number  all  pages  in 
upper-right  comers.  Indent  paragraphs  5  spaces.  Do  not  justify.  Do 
not  put  authors'  names,  institutional  affiliations  or  allusions  to 
institutional  aHlliations  in  the  text,  or  other  identitkation  any- 
where except  on  the  title  page.  Repeat  title  only  (no  authors)  on 
the  abstract  page.  Begin  each  of  the  following  on  a  new  page:  Title 
Page,  Abstract.  Text.  Product  Sources  List.  Acknowledgments.  Ref- 
erences, each  Table,  and  each  Appendix.  Use  standard  English  in 
the  first  person  and  active  voice. 

Center  main  section  headings  on  the  page  and  type  them  in  cap- 
ital and  small  letters  (eg.  Introduction.  Methods.  Results.  Discus- 
sion). Begin  subheadings  at  the  left  margin  and  type  them  in  cap- 
ital and  small  letters  (eg.  Patients,  Equipment,  Statistical  Analysis). 

References.  Cite  only  published  works  as  references.  Manuscripts 
accepted  but  not  yet  published  may  be  cited  as  references:  desig- 
nate the  accepting  journal,  followed  by  (in  pnsss),  and  provide  3  copies 
of  the  in-press  article  for  reviewer  inspection.  Cite  references  in  the 
text  with  superscript  numerals.  Assign  numbers  in  the  order  that  ref- 
erences are  first  cited.  On  the  reference  page,  list  the  cited  works 
in  numerical  order.  Follow  the  Journal's  style  for  references.  Abbre- 
viate journal  names  as  in  liuie.x  Medicus.  List  all  authors. 

Article  in  a  journal  carrying  pagination  throughout  volume: 

Rau  JL.  Harwood  RJ.  Comparison  of  nebulizer  delivery  methods 
through  a  neonatal  endotracheal  tube:  a  bench  study.  Respir  Care 

1992:.^7(11):I2.^.V1240. 

Article  in  a  publication  thai  numbers  each  issue  beginning  with 
Page  1: 

Bunch  D.  Esiablisliing  a  national  database  for  home  care.  AARC  Times 
199l;l5(Mar):61.62.64. 

Corporate  author  journal  article: 

.American  .Association  for  Respiratory  Care.  Criteria  for  establish- 
ing units  for  chronic  ventilator-dependent  palicnts  in  hcispilals.  Respir 
Care  I988;33(  II  1:1044-1046. 

Article  in  journal  supplement:  (Journals  differ  in  their  methods  of 
numbering  and  identifying  supplements.  Supply  sufficient  information 
to  promote  retrieval.) 

Reynolds  HY.  Idiopathic  interstitial  pulmonarv  llbrosis.  Chest  1986; 
89(.3Suppl):139S-143S. 

Abstract  in  joumal:  ( AbsU-acts  citations  ;ire  to  be  asoided.  Those  more 
than  .3  years  old  should  not  be  cited.) 

Ste\  ens  DP.  Scavenging  ribavirin  from  an  oxygen  IukkI  to  reduce  envi- 
ronmental exposure  (abstract).  Respir  Care  1990-,35(11):  1087-1088. 

Editorial  in  journal: 

Enright  P.  C;in  we  relax  during  spirometry?  (editorial).  .\m  Re\  Respir 
Dis  I993;I48(2):274. 

Editorial  with  no  author  given: 

Negative-pressure  ventilation  for  chronic  obstructive  pulmon;uv  dis- 
ease (editorial).  Lancet  1992:340(8833):  1440-1441. 

Letter  in  joumal: 

.•\elony  Y.  Ethnic  norms  for  pulnion;uy  function  tests  (letter).  Chest 
199 1:99(4):  1 051. 


Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Personal  author  book:  (For  any  book,  specific  pages  should  be  cited 
whenever  possible.) 

DeRemee  RA.  Clinical  profiles  of  diffuse  interstitial  pulmonary  dis- 
ease. New  York;  Futura;  1990.  p.  76-85. 

Corporate  author  book: 

American  Medical  Association  Department  of  Drugs.  AMA  drug  eval- 
uations. 3rd  ed.  Littleton  CO:  Publishing  Sciences  Group:  1977. 

Chapter  in  book  with  editor(s): 

Pierce  AK.  Acute  respiratory'  failure.  In:  Guenter  CA,  Welch  MH,  edi- 
tors. Pulmonary  medicine.  Philadelphia:  JB  Lippincott;  1977:26-42. 

Tables.  Use  consecutively  numbered  tables  to  display  information. 
Start  each  table  on  a  separate  page.  Number  and  title  the  table  and 
give  each  column  a  brief  beading.  Place  explanations  in  footnotes, 
including  all  nonstandard  abbreviations  and  symbols.  Key  the  foot- 
notes with  conventional  designations  (*.  i,  ±,  §,  II.  1,  **,  tt)  in  con- 
sistent order,  placing  them  superscript  in  the  table  body.  Do  not  use 
horizontal  or  vertical  rules  or  borders.  Do  not  submit  tables  as  pho- 
tographs, reduced  in  size,  or  on  oversize  paper.  Use  the  same  type- 
face as  in  the  text. 

Illustrations.  Graphs,  line  drawings,  pht)tographs,  and  radiographs 
are  figures.  Use  only  illustrations  that  clarify  and  augment  the  text. 
Number  them  consecutively  as  Fig.  1 ,  Fig.  2,  and  so  forth  accord- 
ing to  the  order  by  which  they  are  mentioned  in  the  text.  Be  sure  all 
figures  are  cited.  If  ;my  figure  was  previously  published,  include  copy- 
right holder's  written  permission  to  reproduce.  Figures  for  publi- 
cation must  be  of  professional  quality.  Data  for  the  original 
graphs  should  be  a\  ailable  to  the  Editor  upon  request.  If  color  is  essen- 
tial, consult  the  Editor  tor  more  inlorniation.  In  reports  of  animal 
experiments,  use  schematic  drawings,  not  photographs.  A  letter  of 
consent  must  accompany  any  photograph  of  a  person.  Do  not  place 
titles  and  detailed  explanations  on  figures;  put  this  information  in 
figure  captions.  If  possible,  submit  radiographs  as  prints  and  full- 
size  copies  of  film. 

Drugs.  Identify  precisely  all  drugs  and  chemicals  used,  giving  gener- 
ic names,  doses,  and  routes  of  administration.  If  desired,  brand  n;imes 
may  be  given  in  parentheses  after  generic  names.  Dmgs  should  be 
listed  on  the  product-sources  page. 

Commercial  Products.  In  parentheses  in  the  text,  identify  any  com- 
mercial product  (includmg  model  number  if  applicable)  the  first  time 
it  is  mentioned,  giving  the  manufacturer's  name.  city,  and  state  or 
counuy.  If  four  or  more  products  are  mentioned,  do  not  list  any  man- 
ufacturers in  the  text;  instead,  list  them  on  a  Product  Sources  page 
at  the  end  of  the  text,  before  the  References.  Provide  model  num- 
bers u  hen  available  and  manufacturer's  suggested  price,  if  the  study 
has  cost  implications. 

Kthics.  When  reporting  experiments  on  human  subjects,  indicate 
that  procedures  were  conducted  in  accordance  u  ith  the  ethical  stan- 
dards of  the  World  Medicid  Association  Dfclanition  of  Helsinki 
[Respir  Care  1997:42(6):635-636j  or  of  the  institution's  committee 
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on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patient's  names,  initials,  or  hospital  numbers 
in  text  or  illustrations.  When  reporting  experiments  on  animals,  indi- 
cate that  the  institution's  policy,  a  national  guideline,  or  a  law  on 
the  care  and  use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data. 
and  give  the  prospectively  determined  level  of  significance  in  the 
Methods  section.  Report  actual  p  values  in  Results.  Cite  only  text- 
book and  published  article  references  to  support  choices  of  tests.  Iden- 
tify any  general-use  or  commercial  computer  programs  used,  nam- 
ing manufacturers  and  their  locations.  These  should  be  listed  on  the 
product-sources  page. 

Units  of  Measurement.  Express  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated;  tem- 
peratures in  degrees  Celsius;  and  blood  pressures  in  millimeters  of 
mercury  (mm  Hg).  Report  hematologic  and  clinical-chemistry  mea- 
surements in  con\'entional  metric  and  in  SI  (Systeme  Internationale) 
units.  Show  gas  pressures  (including  blood  gas  tensions)  in  torr. 
List  SI  equivalent  values,  when  possible,  in  brackets  following  non- 
Si  values— for  example.  "PEEP.  10cmH2O[0.981  kPa]."  For  con- 
version to  SI.  see  Respir.atory  Care  1988:33(10):861-873 
(Oct  1988).  1989;34(2):145{Feb  1989).  and  1997;42(6):639-640 
(June  1997). 

Conflict  of  Interest  Authors  are  asked  to  disclose  any  liaison  or  finan- 
cial arrangement  they  have  with  a  manufacturer  or  distnbutor  whose 
product  is  part  of  the  submitted  manuscript  or  with  the  manufacturer 
or  distributor  of  a  competing  product.  (Such  arrangements  do  not 
disqualify  a  paper  from  consideration  and  are  not  disclosed  to  review- 
ers.) A  statement  to  this  effect  is  included  on  the  cover-letter  page. 
(Reviewers  are  screened  for  possible  conflict  of  interest.) 

Abbreviations  and  Symbols.  Use  standard  abbreviations  and  sym- 
bols. Avoid  creating  new  abbreviations.  Avoid  all  abbreviations 
in  the  title  and  unusual  abbreviations  in  the  abstract.  Use  an  abbre- 
viation only  if  the  term  occurs  several  times  in  the  paper.  Write  out 
the  full  term  the  first  time  it  appears,  followed  by  the  abbreviation 
in  parentheses.  Thereafter,  employ  the  abbreviation  alone.  Never 
use  an  abbreviation  without  defining  it.  Standard  units  of  mea- 
surement can  be  abbreviated  without  explanation  (eg.  10  L/min. 
15  torr.  2.3  kPa). 

Please  use  the  following  forms:  cm  HiO  (not  cmH20).  f  (not  bpm). 
L  (not  1).  L/min  (not  LPM.  l/min.  or  Ipm).  mL  (not  ml),  mm  Hg  (not 
mmHg),  pH  (not  Ph  or  PH).  p  >  0.001  (not  p>0.001 ).  s  (not  sec), 
Spo;  (pulse-oximetry  saturation).  See  RESPIRATORY  CARE:  Stan- 
dard Abbreviations  and  Symbols  [RespirCare  l997;42(6):637-642]. 

Submitting  the  Manuscript 

Mail  three  copies  [1  copy  with  author(s)  name(s).  affiliation(s).  2 
copies  without  name(s)  and  affiliation(s)  for  reviewers]  of  the  manu- 
script, figures,  and  1  diskette,  and  the  Cover  Letter  &  Checklist  to 
RESPIRATORY  CARE.  600  Ninth  A\enue.  Suite  702.  Seattle  WA 
98104.  Do  not  fax  manuscnpts.  Protect  figures  with  cardboard.  Keep 
a  copy  of  the  manuscript  and  figures.  Receipt  of  your  manuscript 
will  be  acknowledged. 


Computer  Diskettes.  Authors  are  encouraged  to  submit  electron- 
ic versions  of  manuscripts  as  well  as  printed  copies  (3.5  in.  diskettes 
in  Macintosh  or  IBM-DOS  format).  Label  each  diskette  with  date; 
author's  name;  name  and  version  of  word-processing  program  used; 
and  filename(s).  Software  used  to  produce  graphics  and  tables  should 
be  similady  identified.  Do  not  write  on  diskette  labels  except  with 
felt-tipped  pen.  If  revision  of  a  manuscript  is  required  as  a  condi- 
tion of  acceptance  for  publication,  we  ask  that  an  electronic  version 
of  revision  be  supplied  to  facilitate  copyediting  and  production. 

Prior  and  Duplicate  Publication.  Work  that  has  been  published 
or  accepted  elsew  here  should  not  be  submitted.  In  special  instances, 
the  Editor  may  consider  such  material,  provided  that  permission  to 
publish  is  given  by  the  author  and  original  publisher.  Please  con- 
sult the  Editor  before  submitting  such  work. 

Authorship.  All  persons  listed  as  authors  should  have  participat- 
ed in  the  reported  work  and  in  tlie  shaping  of  the  manuscript;  all  must 
have  proofread  the  submitted  manuscript;  and  all  should  be  able  to 
publicly  discuss  and  defend  the  paper's  content.  A  paper  with  cor- 
porate authorship  must  specify  the  key  persons  responsible  for  the 
article.  Authorship  is  not  justified  solely  on  the  basis  of  solicitation 
of  funding,  collection  or  analysis  of  data,  provision  of  advice,  or  sim- 
ilar services.  Persons  who  provide  such  ancillary  services  exclusively 
may  be  recognized  in  an  Acknowledgments  section. 

Permissions.  The  manuscript  must  be  accompanied  by  copies  of 

permissions  to  reproduce  previously  published  material  (figures  or 
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FDA  Use  Only  (Resp  Care) 
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A.  Patient  information 


1    Patient  identifier 


In  confidence 


Age  at  time 
of  event: 


Date 
of  birth: 


3  Sex 
I     I  female 

I     I  male 


Page 


4    Weigfit 


kgs 


B.  Adverse  event  or  product  problem 


1.  \_\   Adverse  event 


Product  problem  le  g    defects  malfunctions) 


2.  Outcomes  attributed  to  adverse  event 

(check  all  Ihat  apply) 

I    I  death    


I     I  life-threatening 

I     I  hospitalization  -  initial  or  prolonged       j |  othei 


i     I  disability 

I     I  congenital  anomaly 

I     I  required  intervention  to  prevent 
permanent  impairment/damage 


3  Date  of 
event 


4  Date  of 
this  report 


5    Describe  event  or  problem 


6.  Relevant  tests/laboratory  data,  including  dates 


7    Other  relevant  history,  including  preexisting  medical  conditions  (eg  ,  allergies. 

race,  pregnancy,  smoking  and  alcohol  use.  hepatic/renal  dysfunction,  etc.) 


Mail  to;     \tM)VVAI(H  or  FAX  to; 

5600  Fishers  Lane  1  -800-FD A-01 78 

Rockville,  MD  20852-9787 
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Triage  unit 
sequence  " 


C.  Suspect  medication(s) 


1     Name  igiv-e  labeled  sirenqih  i  mti  idbeler,  i(  known) 
#1 


#2 


2    Dose,  frequency  &  route  used 


3    therapy  dates  (if  unknown,  give  duration) 


Iromilo  lot  best  esltmale) 


#1 


#2 


4    Diagnosis  for  use  (indication) 

«1 


#2 


6    Lot  #  (if  known) 
#1 


Exp.  date  (if  known) 


#2 


9    NDC  #  (tor  product  problems  onlyi 


5    Event  abated  after  use 
stopped  or  dose  reduced 

"1  Dyes  D  no    Dggepyh't 
wDyesDno    D^g^Py"' 


8    Event  reappeared  after 
relntroduction 

'1  Gyes  n™  nt°p$ff 


#2  Dyes  n  no    D^g^fy"' 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


D.  Suspect  medical  device 


Brand  name 


2    Type  of  device 


3    Manufacturer  name  &  address 


6 

model  #  _ 

catalog  # 

serial  # 

lot#  


other  # 


4    Operator  of  device 

I     I  health  professional 
I     I  lay  user'palient 
I     I  other: 


5     Expiration  date 


7     If  implanted,  give  date 

imo  day  yf. 


8     If  explanted.  give  date 

(mo/day/yr) 


Device  available  for  evaluation?                (Do  not  send  to  FDA) 
I     I    yes  LJ  hO  LH  returned  to  manufacturer  on 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


E.   Reporter  (see  confidentiality  section  on  back) 


1      Name  &  address 


phone  # 


2    Health  professional? 

I     I   yes       Q    no 


3      Occupation 


If  you  do  NOT  want  your  identity  disclosed  to 
the  manufacturer,  place  an  '  X  "  in  this  box,      Q 


4    Also  reported  to 

j  cnanutacturer 

_       user  facility 

',      distributor 
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Report  experiences  with: 

•  medications  (drugs  or  biologies) 

•  medical  devices  (including  in-vitro  diagnostics) 

•  special  nutritional  products  (dietary 
supplements,  medical  foods,  infant  formulas) 

•  other  products  regulated  by  FDA 

Report  SERIOUS  adverse  events.  An  event 
is  serious  when  the  patient  outcome  is: 

•  death 

•  life-threatening  (real  risk  of  dying) 

•  hospitalization  (initial  or  prolonged) 

•  disability  (significant,  persistent  or  permanent) 

•  congenital  anomaly 

•  required  intervention  to  prevent  permanent 
impairment  or  damage 

Report  even  if: 

•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 

or  safety  concerns  such  as: 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 

Important  numbers: 

•  1-800-FDA-0178    to  FAX  report 

•  1-800-FDA-7737    to  report  by  modem 

•  1-800-FDA-1088    to  report  by  phone  or  for 

more  information 

•  1-800-822-7967     for  a  VAERS  form 

for  vaccines 

If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  in  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.   Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:   The  patient's  identity  is  held  in  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 
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has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  lor  reviewing  instructions,  searching  exist- 
ing data  sources,  gathering  and  maintaining  the  data  needed, 
and  completing  and  reviewmg  the  collection  ol  inlormation 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  inlormation.  including  suggestions 
for  reducing  this  burden  lo 
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Not-for-profit  organizations  are  offered  a  free  advertisement  of  up  to  eight  lines  to  appear,  on  a  space-available  basis,  in  Calendar  of  Events 
in  Respiratory  Care.  Ads  for  other  meetings  are  priced  at  S5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  20th  of  the  month 
two  months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Events.  RESPIRATORY 
Care,  1 1030  Abies  Lane.  Dallas  T.\  7522y-4.S4.1. 


Calendar 
of  Events 


AARC  &  AFFILIATES 

December  1 — Live  Telephone  Question-and-Answer  Session 

View  "Marketing  Ser\  iees  to  Managed  Care  Organizations;  Not  Just  for  Managers,"  Part  8  of  tiie  AARC's  1997  "Professor's  Rounds," 

and  participate  in  a  live  telephone  question-and-answer  session  from  12:30  to  1  PM  Eastern  Time 
CRCE:  I  CRCE  credit  hour 
Contact:  The  AARC  at  (972)  24,V2272  to  receive  the  videotape  and  to  register. 

December  6-9 — AARC  43rd  International  Respiratory  Congress 

The  Congress  will  be  held  in  New  Orleans.  Louisiana. 

Contact:  The  convention  office  at  (972)  243-2272  or  see  the  advance  program  in  the  Septeinber  issue  of  AARC  Times. 

February  5-8,  1998 — AARC  &  Clinical  Laboratory  Management  Association  (CLMA) 

The  Second  Annual  Congress  on  Integrated  Health  Care  Management  at  the  Dallas  Lakes  Hilton,  Dallas,  Texas.  Last  year's  Congress 

was  highlighted  in  the  June  issue  of  AARC  Times. 
Contact:  CLMA  at  (610)  995-9580  or  (202)  543-7971. 

OTHER  MEETINGS 

October  16-18, 1997 —  Austrian  Society  of  Tuberculosis  and  Pulmonary  Diseases 

Clinical  Respiratory  Physiology  Workshop  at  the  Innsbruck/Austria  Kongresshaus,  Innsbruck,  Austria. 

Contact:  Dr  M  Kneussl,  Medizinische  Ausstellungs-  und  Werbegesellschaft,  Freyung  6,  A-lOlO  Vienna.  Austria,  phone  (-I-43/1 )  536 
63.0.  fax  (-1-43/1 )  535  60  16.  ore-mail  mawCSmedia.co.at. 


MARK  YOUR  CALENDARS 


1998 

AARC  International 

Respiratory  Congress 

November  7-10.  1998 
Atlanta,  Georgia 

AARC 
Summer  Forum 

November  7-10,  1998 
Atlanta,  Georgia 
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New  Products 
&  Services 


News  releases  about  new  products  and  services  will  be  considered  for  publication  in  this  section.  There  is  no  charge  for 
these  listings.  Send  descriptive  release  and  glossy  black  and  while  photographs  to  RESPIRATORY  CARE  Journal.  New 
Products  and  Ser\'ices  Dept.  1 1030  Abies  Lane.  Dallas  TX  75229-4593.  The  Reader  Service  Card  immediately  follows 
the  authors  &  advertisers  index  at  the  back  of  the  Journal. 


MEDICAL  PRESS  CATALOG. 

Medical  Arts  Press  releases  it  1997  fall 
and  winter  catalog  of  office  essentials 
for  the  medical  professions.  The  cata- 
log features  more  than  200  pages  of 
products  including  insurance  forms,  fil- 
ing supplies,  envelopes,  labels,  and  sta- 
tionery. A  free  copy  is  available.  Cir- 
cle Reader  Service  Number  160. 


ELECTROCARDIOGRVM  RKC  ORDKR. 

Oxford  Instruments  launches  the  Med- 
ilog®  FD4  Ambulatory  Electrocardi- 
ogram (ECG)  Recorder.  The  Medilog 
uses  flash  card  technology  for  optimum 
data  storage  and  provides  on-line  updates 
via  a  cable  link  from  any  Oxford  Excel. 
Optima,  or  Prima  Holier  system.  In  ad- 
dition, the  company  claims  tliat  the  Med- 
ilog can  record  on  up  to  ?>  channels  and 
up  to  24  hours  of  continuous  data.  The 
reusable  plug-in  flash  card  can  be  used 
v\  ith  llie  Holier  monitor  to  minimize  loss 
of  data,  retain  patient  details  and  data  in- 


definitely, and  speed  up  recorder  turn- 
around. The  recorder  is  lightweight,  fea- 
tures low-power  consumption,  automatic 
gain  adjustment  and  calibration.  3-5-7 
lead  variants,  patient  e\  ent  button,  high- 
impact  case  construction,  lockable  lid. 
and  LCD  display.  Circle  Reader  Service 
Number  161  for  details. 


SMOK1NG-CKS.SA  riON  MEDIC.\TI0N. 

Zybiin  "  (bupropion  hydrtKhloride)  Sus- 
tained-Release Tablets  are  offered  by 
GlaxoWellcome  Inc.  According  to  the 
manufacturer,  the  nicotine-free  pre- 
scription medication  designed  as  an  aid 
to  help  people  quit  smoking,  is  approved 
by  the  U.  S.  Food  and  Drug  Adminis- 
tration. Furthermore,  the  tablet  works 
differently  than  nicotine  replacement 
therapy  and  is  thought  to  work  on  the 
biology  of  nicotine  addiction.  The  med- 
icine also  includes  a  [X'rsonali/ed  patient 
support  program  called  the  Zyban  Ad- 
vantage Plan",  available  to  patients  at 
no  additional  charge.  For  more  infor- 
mation about  the  medication,  indications, 
contraindications,  and  side  effects,  cir- 
cle Reader  Service  162. 


ASTHMA  Pack  I'poatk.  HealthScan 
Products  updates  its  AsthmaPACK  \\  ith 
the  new  OptiChamber  Valved  Holding 
Ch;unber.  the  Personal  Best'*  Peak  Row 


Meter,  a  videotape,  a  self-help  booklet, 
and  a  vinyl  carrying  case.  Select  Read- 
er Sers  ice  Number  163  for  more  details 
about  AsthmaPACK  II. 


Training  System.  Cinecraft  Health 
and  Safety  Systems  offers  a  new  train- 
ing product.  Staff  Training  and  Track- 
ing Technology.  (STATT).  The  program 
assists  health  care  professionals  in  meet- 
ing Joint  Commission  for  the  Accred- 
itation of  Healthcare  Organizations  and 
Occupational  Safety  and  Health  Ad- 
ministration requirements,  company  lit- 
erature claims.  The  program  is  com- 
puter-based and  uses  an  interactive  CD- 
ROM  system.  The  titles  include:  Basic 
Infection  Control,  Back  Safety  in  the 
Health  Care  Environment,  and  Pro- 
tecting Yourself  from  Bloodhome  Path- 
ogens. The  system  also  includes  a  track- 
ing program  that  records  each  learner's 
data  and  creates  reports  for  the  admin- 
istrator. Circle  Reader  Ser\  ice  Number 
164  for  details. 


Cystic  Fibrosis  (CF)  Newsletter. 

Ortho-McNeil  Phamiaceutical  publishes 
a  quarterly  newsletter.  CF  News,  for 
adults  with  cystic  fibrosis.  According 
to  a  company  press  release,  the  newslet- 
ter provides  information  about  the  dis- 
ease, staying  healthy,  transplantation, 
finances,  education  and  career  planning, 
and  lifestyle  topics  written  by  adults  hv- 
ing  w  ith  the  once  childhood  disease.  For 
details  about  the  free  subscription,  se- 
lect Reader  Service  Number  165. 

Automatic  Kxternai.  Dekibrii.- 
LATOR.  Schiller  America  inUcxluces  the 
ForeRunner  automatic  external  defib- 
rillator (AED).  According  to  a  compa- 
ny press  release,  the  ForeRunner  is  de- 
signed to  improve  the  survival  rate  from 
sudden  cardiac  arrest  and  can  be  used 
by  ba.sic-cardiopulmonar\-resuscitation- 
ttained  indiv  iduals.  The  release  also  says 
that  the  ForeRunner"  s  computerized  al- 


142 


Respiratory  Care  •  November  "97  Vol  42  no  i : 


New  Products  &  Services 


gorithm  automatically  analyzes  the  pa- 
tient's heart  rhythm  to  determine  if  a 
shock  is  necessary,  activates  the  shock 
button,  and  advises  the  operator  that  the 
shock  is  needed  when  a  life-threatening 
heart  rhythm  is  identified.  The  shock  is 
delivered  in  a  biphasic  waveform.  The 
device  is  small  and  lightweight  and  uses 
automatic  self-test  technologies  and  a 
long-life  disposable  battery  cartridge. 
For  details  about  the  AED  available  in 
3  models,  circle  Reader  Service  166. 


about  computer  requirements,  circle 
Reader  Service  Number  168. 


ration,  pulse  rate,  body  position,  air  flow, 
and  pH.  For  details  about  the  monitor's 
complete  software  package,  circle  Read- 
er Service  Number  170. 


Filter.  Gibeck  introduces  the  Humid- 
Vent  Filter  Compact.  According  to  the 
company,  the  filter  is  a  heat  and  mois- 
ture exchanger,  bacterial  and  viral  fil- 
ter that  meets  International  Standards 
Organization  9360  for  moisture  output, 
dead  space,  and  flow  resistance.  The  fil- 
ter is  available  in  an  angled  version  and 
is  small,  efficient,  and  safe  at  high  tidal 
volumes.  To  contact  Gibeck  for  details, 
circle  Reader  Service  167. 


Tax  Software.  ATX  Forms  Inc  claims 
that  its  Tax$olver  for  Business  program 
includes  virtually  every  type  of  business 
tax  return  that  will  be  needed  by  small 
business  owners.  According  to  a  com- 
pany press  release,  TaxSolver  not  only 
permits  users  to  keep  expenses  to  a  min- 
imum, but  it  also  permits  them  to  view 
a  wide  range  tax  options.  The  program 
is  available  on  compact  disk  only  and 
requires  a  486-processor  personal  com- 
puter with  a  recommended  8  MB  of 
RAM.  It  is  designed  to  run  on  Windows 
3. 1 .  95.  and  NT.  For  more  information 


Inhaled  Bronchodilator.  GlaxoWell- 
come  Inc  announces  U.S.  Food  and 
Drug  Administration  cle;trance  for  mar- 
keting SEREVENT^  DISKUS®  (sal- 
meterol  xinafoate  inhalation  powder), 
a  new  delivery  device  that  helps  ensure 
consistent  medication  delivery  for  asth- 
ma patients.  The  new  device  has  a  built- 
in  dose  counter  that  highlights  the  last 
5  doses  in  red — the  number  of  re- 
maining doses,  according  to  Glaxo- 
Wellcome  literature.  In  order  to  take 
the  medication,  the  patient  rotates  the 
delivery  device  which  automatically 
prepares  one  unit  dose  to  be  released. 
For  a  complete  list  of  indications,  con- 
traindications, and  side  effects,  circle 
Reader  Service  Number  169. 


Infant  Apnea  Monitor.  Nellcor  Puri- 
tan Bennett  Inc  has  received  U.S.  Food 
and  Drug  Administration  clearance  to 
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See  you'  Sherwood  Medical  O.R./Critlcal  Care  Sales  Representative  or  call  1-800-325-7472  for  a  complete  listing  of 

ASPlR-Pu/se   Arterial  Blood  Gas  Kits. 


■•J  Snerwooo  Medtcal  Company 


A  SheriuDDd 

^^  MEDICHL 

ST   LOUIS,  MO   63103USA 


Circle  105  on  reader  service  card 
Visit  AARC  Booths  623  and  625  in  New  Orleans 


